Searching PAJ 



Page 1 of) 



PATENT ABSTRACTS OF JAPAN 



(1 1 )PubIication number : 1 0-21 4783 

(43)Date of publication of application : 1 1.08.1998 



(51)Int.CI. 


H01L 21/027 




G03F 7/20 




G03F 9/00 


(21 Application number : 09-343740 


(71 Applicant : NIKON CORP 


(22)Date of filing : 28.1 1 .1 997 


(72)Inventor : NISHI TAKECHIKA 


i 

(30)Priority 




Priority number : 08332843 Priority date 


: 28.1 1.1996 Priority country : JP 



(54) DEVICE AND METHOD FOR PROJECTION ALIGNMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the throughput of a 
projection aligner and to reduce the size and weight of a 
substrate stage. 

SOLUTION: The operations of two stages WS1 and WS2 are 
controlled, so that the positional relation between the alignment 
mark of a substrate W2 and a reference plate FM2 on the stage 
WS2 may be detected accurately by using the detected results 
of an alignment system 24b and measured values on a length 
measuring axis BI5Y, while the substrate W1 is exposed through 
a projection optical system PL by controlling the position of the 
stage WS1 by using measured values on length measuring axes 
BI1X and BI3Y. When the operations of both stages WS1 and 
WS2 are terminated, in addition, the interferometer on the axis 
BI3Y is reset in a state where the position of the stage WS2 
can be measured by using the measured values on the axis 
BI3Y and, at the same time, the operations of the stage WS2 
are controlled so that the reference plate FM2 can be 
positioned to a position, where the positional relation between 
the interferometer and a prescribed reference point (projecting 

center of the image of a mask pattern) in the projection area of the projection optical system can be 
detected. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the projection aligner which carries out projection exposure of the image of the pattern 
formed in the mask on an induction substrate through a projection optical system. Said projection optical 
system is established independently, an induction substrate — holding ~ the inside of a two-dimensional flat 
surface — the movable 1st substrate stage and; induction substrate — holding « the inside of the same flat 
surface as said 1st substrate stage ~ said 1st substrate stage — the independently movable 2nd substrate stage 
and; ~ The alignment system for detecting the mark on the induction substrate held on said substrate stage 
or on said substrate stage; the location of said 1st shaft orientations of said 1st substrate stage from the one 
side of the 1st shaft orientations passing through the projection core of said projection optical system, and 
the detection core of said alignment system The always measured 1st length measurement shaft and the 2nd 
length measurement shaft which always measures the location of said 1st shaft orientations of said 2nd 
substrate stage from the other side of said 1 st shaft orientations, The 3rd length measurement shaft which 
crosses at right angles to said 1st shaft focusing on projection of said projection optical system, It has the 4th 
length measurement shaft which crosses at right angles to said 1 st shaft focusing on detection of said 
alignment system. With these length measurement shafts The two-dimensional location of said 1 st and 2nd 
substrate stage Interferometer systems measured, respectively; while the induction substrate which the 
location of one stage of said 1st substrate stage and the 2nd substrate stages was managed using the 
measurement value of said 3rd length measurement shaft of said interferometer systems, and was held on 
one [ this ] stage is exposed The physical relationship of the alignment mark on the induction substrate held 
on the stage of another side of said 1st substrate stage and the 2nd substrate stages and the reference point on 
the stage of said another side the detection result of said alignment system, and the measurement value of 
the 4th length measurement shaft of said interferometer systems After controlling actuation of said two 
substrate stages to be used and detected, while using the measurement value of said 3rd length measurement 
shaft and resetting the interferometer of said 3rd length measurement shaft in the condition in which location 
measurement of the stage of said another side is possible The control means which controls actuation of the 
stage of said another side so that the origin/datum on the stage of said another side is positioned in the 
location which can detect physical relationship with the predetermined origin/datum in the projection field 
of said projection optical system, and the projection aligner which has;. 

[Claim 2] It has another alignment system which has a detection core on said 1st shaft in the opposite hand 
of said alignment system about said projection optical system. Said interferometer systems It has the 5th 
length measurement shaft which crosses at right angles to said 1 st shaft focusing on detection of said 
another alignment system. Said control means While the induction substrate which the location of one 
[ said ] stage was managed using the measurement value of said 3rd length measurement shaft of said 
interferometer systems, and was held on one [ this ] stage is exposed After controlling actuation of said two 
substrate stages so that the physical relationship of the alignment mark on the induction substrate held on the 
stage of said another side and the reference point on the stage of said another side is detected using the 
detection result of said alignment system, and the measurement value of the 4th length measurement shaft of 
said interferometer systems While resetting the interferometer of said 5th length measurement shaft in the 
condition in which location measurement of one [ said ] stage is possible using the measurement value of 
said 5th length measurement shaft The projection aligner according to claim 1 characterized by controlling 
actuation of one [ said ] stage so that the origin/datum on one [ said ] substrate stage is positioned in the 
detection field of said another alignment system. 

[Claim 3] It is the projection aligner according to claim 2 which has further the carrier system which 
delivers an induction substrate between said 1 st substrate stage and said 2nd substrate stage, and said control 

http://www4.ipdl. ncipi.go jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.ncipi.... 7/26/2006 



JP,10-214783,A [CLAIMS] Page 2 of 



1 



means is in the condition which positioned the origin/datum on one [ said ] substrate stage in the detection 
field of said another alignment system, and is characterized by delivering a substrate between one [ said ] 
stage and said carrier system. 

[Claim 4] It is the projection aligner according to claim 1 which the reference mark as a reference point of 
said stage is formed on said 1st substrate stage and said 2nd substrate stage , respectively , and is 
characterized by to have further a mark location detection means the predetermined reference point in the 
projection field of said projection optical system is based on projection of the pattern image of said mask , 
and detect the relative position relation between the projection core of the pattern image of said mask , and 
the reference mark on said stage through said mask and said projection optical system . 
[Claim 5] It is the projection exposure approach which carries out projection exposure of the image of the 
pattern of a mask on an induction substrate through a projection optical system. While an induction substrate 
is held, two independently movable substrate stages are respectively prepared for the inside of the same flat 
surface and a predetermined interferometer performs one location measurement of said two stages 
Projection exposure of the pattern image of said mask is carried out on the induction substrate held on one 
[ this ] stage. While an interferometer other than said predetermined interferometer performs location 
measurement of the stage of another side of said two stages during exposure of the substrate held on one 
[ said ] stage The physical relationship of the alignment mark on the substrate held on the stage of this 
another side and the reference point on the stage of said another side is measured. While resetting said 
predetermined interferometer with said predetermined interferometer after exposure termination of the 
substrate held on one [ said ] stage in the condition in which location measurement of the stage of said 
another side is possible The origin/datum of the stage of said another side is positioned in the location which 
can detect physical relationship with the predetermined origin/datum in the projection field of said 
projection optical system. The projection exposure approach characterized by performing alignment of the 
induction substrate and the pattern image of a mask which were held on the stage of said another side using 
said reset predetermined interferometer based on said measured physical relationship. 
[Claim 6] It is the projection aligner which carries out projection exposure of the image of the pattern 
formed in the mask on an induction substrate through a projection optical system. Said projection optical 
system is established independently, an induction substrate - holding — the inside of a two-dimensional flat 
surface -- the movable 1st substrate stage and; induction substrate — holding the inside of the same flat 
surface as said 1st substrate stage -- said 1st substrate stage ~ the independently movable 2nd substrate stage 
and; — The reference mark on said substrate stage And the alignment system for detecting the mark on the 
induction substrate held on said substrate stage; The 1st length measurement shaft for measuring the 
location of said 1st shaft orientations of said 1st substrate stage from the one side of the 1st shaft 
orientations passing through the projection core of said projection optical system, and the detection core of 
said alignment system, The 2nd length measurement shaft for measuring the location of said 1st shaft 
orientations of said 2nd substrate stage from the other side of said 1st shaft orientations, It has the 3rd length 
measurement shaft which intersects perpendicularly with said 1st shaft focusing on projection of said 
projection optical system, and the 4th length measurement shaft which intersects perpendicularly with said 
1st shaft focusing on detection of said alignment system. With these length measurement shafts The two- 
dimensional location of said 1 st and 2nd substrate stage Interferometer systems measured, respectively; 
while exposing the induction substrate on one [ this ] stage, managing the location of one stage of said 1st 
substrate stage and said 2nd substrate stages using the 3rd length measurement shaft of said interferometer 
systems While searching for the physical relationship of the mark on the induction substrate held on the 
stage of said another side, and the reference mark on the stage of said another side using said alignment 
system, managing the location of the stage of said another side using the 4th length measurement shaft of 
said interferometer systems After exposure of the induction substrate held on one [ said ] stage The 
projection aligner characterized by having the control means which searches for the physical relationship of 
the projection location of the pattern image of said mask by said projection optical system, and the reference 
mark on the stage of said another side, managing the location of the stage of said another side using said 3rd 
length measurement shaft, and;. 

[Claim 7] The projection aligner according to claim 6 which is after exposure of the induction substrate held 
on one [ said ] stage, and is characterized by resetting the measurement value of the 3rd length measurement 
shaft of said interferometer systems when searching for the physical relationship of the projection location 
of the pattern image of said mask by said projection optical system, and the reference mark on the stage of 
said another side. 

[Claim 8] the physical relationship of the mark on the induction substrate with which said control means 
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was held on the stage of said another side, and the reference mark on the stage of the another side — and 
When the physical relationship of the projection location of the pattern image of said mask by said 
projection optical system and the reference mark on the stage of said another side is searched for The 
projection aligner according to claim 6 characterized by exposing the induction substrate held on the stage 
of said another side while controlling the location of the stage of said another side based on the 
measurement result of the 3rd length measurement shaft of ******. 

[Claim 9] Said control means is a projection aligner according to claim 8 characterized by positioning the 
stage of said another side and exchanging an induction substrate after exposure of the induction substrate 
held on the stage of said another side so that the reference mark on the stage of said another side may enter 
in the detection field of said alignment system. 

[Claim 10] The projection aligner according to claim 9 characterized by resetting the measurement value of 
the 4th length measurement shaft of said interferometer systems when detecting the reference mark on the 
stage of said another side by said alignment system. 

[Claim 1 1] It is the projection aligner which carries out projection exposure of the image of the pattern 
formed in the mask on an induction substrate through a projection optical system. Hold an induction 
substrate and the movable 1st substrate stage and; induction substrate are held for the inside of a two- 
dimensional flat surface. Carrier system with which said 1st substrate stage delivers an induction substrate 
for the inside of the same flat surface as said 1st substrate stage between the independently movable 2nd 
substrate stage, the 1st substrate stage of; above, and said 2nd substrate stage; Said projection optical system 
is established independently. The alignment system for detecting the mark on the substrate held on the 
reference mark and said substrate stage on said substrate stage; while one stage of said 1st substrate stages 
and said 2nd substrate stages performs delivery of said carrier system and induction substrate It has the 
control means which controls said two substrate stages so that the stage of another side performs exposure 
actuation. This control means The projection aligner characterized by controlling one [ said ] stage so that 
the reference mark on one [ said ] stage enters in the detection field of said alignment system, when one 
[ said ] stage delivers an induction substrate between said carrier system. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a projection aligner and the projection exposure approach, 
and about the projection aligner and the projection exposure approach of carrying out projection exposure of 
the image of the pattern formed in the mask in more detail on an induction substrate through a projection 
optical system, especially, two substrate stages are moved independently and it has the description at the 
point of performing exposure processing and other processings in parallel. 
[0002] 

[Description of the Prior Art] Although various aligners are conventionally used when manufacturing a 
semiconductor device or a liquid crystal display component at a photolithography process, generally in 
current, the projection aligner imprinted on substrates (an "induction substrate" is called suitably hereafter), 
such as a wafer with which the photo mask or the pattern image of reticle (it is hereafter named "reticle" 
generically) was applied to sensitization material, such as a photoresist, by the front face through the 
projection optical system, or a glass plate, is used. The so-called cutback projection aligner (the so-called 
stepper) of the step-and-repeat method which lays an induction substrate on a freely movable substrate stage 
two-dimensional, is made to carry out stepping (stepping) of the induction substrate by this substrate stage 
as this projection aligner in recent years, and repeats the actuation which carries out sequential exposure of 
the pattern image of reticle to each shot field on an induction substrate is in use. 

[0003] Comparatively many projection aligners (for example, scanning aligner which was indicated by JP,7- 
176468,A etc.) of step - which added amelioration to package mold aligners, such as this stepper, and - 
scanning method have also recently come to be used. It has the equalization effectiveness by carrying out 
the relative scan of reticle and the wafer to ** projection optical system which can expect a high throughput 
by reduction of the shots per hour by large field exposure, and has a merit with the expectable improvement 
in distortion or the depth of focus while manufacture of a projection optical system is easy for it, since the 
projection aligner of this step - and - scanning method can expose the large field by smaller optical system 
compared with ** stepper. Furthermore, since the degree of integration of a semiconductor device becomes 
[ the large field ] indispensable still more in the future in connection with DRAM of 16M (megger) to 64M, 
and becoming high with a time like 256M and 1G (G), it is said that a scanning mold projection aligner will 
become in use instead of a stepper. 
[0004] 

[Problem(s) to be Solved by the Invention] It is requested inevitably that the throughput, i.e., a throughput, 
whether it can carry out exposure processing of the wafer of the number of sheets of which in fixed time 
amount since this kind of projection aligner is used mainly as mass production machines, such as a 
semiconductor device, should be raised. 

[0005] About this, in the case of the projection aligner of step - and - scanning method, when exposing the 
large field, as stated previously, since the shots per hour exposed in a wafer decreases, improvement in a 
throughput is expected, but From exposure being performed during the uniform migration by synchronous 
scan with reticle and a wafer When an acceleration/deceleration space is needed before and behind the 
uniform migration field and it exposes the shot of magnitude equivalent to a stepper's shot size temporarily, 
a throughput may fall from a stepper on the contrary. 

[0006] the flow of the processing in this kind of projection aligner — a scheme — it is as follows. 

[0007] ** The wafer load process which loads a wafer on a wafer table using a wafer loader is performed 

first. 

[0008] ** Next, the search alignment process that a search alignment device performs rough location 
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detection of a wafer is performed. Specifically, this search alignment process is performed by detecting 
[****] the search alignment mark on a wafer on the basis of the appearance of a wafer. 
[0009] ** Next, the fine alignment process which asks accuracy for the location of each shot field on a 
wafer is performed. Generally as for this fine alignment process, an EGA (en hunger strike global 
alignment) method is used. This method Choose two or more sample shots in a wafer, and sequential 
measurement of the location of the alignment mark (wafer mark) attached to the sample shot concerned is 
carried out. Based on this measurement result and the design value of a shot array, the statistics operation by 
the so-called least square method etc. is performed. It can ask for all the shot array data on a wafer, and high 
degree of accuracy can be comparatively asked for the coordinate location of each shot field by the high 
throughput (reference, such as JP,6 1-44429, A). 

[0010] ** Next, the exposure process which imprints the pattern image of reticle on a wafer through a 
projection optical system is performed, carrying out sequential positioning of each shot field on a wafer in 
an exposure location based on the coordinate location of each shot field for which it asked with the EGA 
method mentioned above, and the amount of base lines measured beforehand. 

[001 1] ** Next, the wafer unload process to which the wafer unload of the wafer on the wafer table by 
which exposure processing was carried out is carried out using a wafer unloader is performed. This wafer 
unload process is performed to the wafer load process and coincidence of the above-mentioned ** of a 
wafer which perform exposure processing. That is, a wafer exchange process is constituted by ** and **. 
[0012] thus — the conventional projection aligner ~ wafer exchange -> search alignment -> fine alignment - 
> exposure -> wafer exchange — like four actuation is greatly performed repeatedly using one wafer 
stage. 

[0013] Moreover, the throughput THOR of this kind of projection aligner [**/time amount] can express the 
wafer swap time mentioned above like a degree type (1) for Tl and search alignment time amount, when T2 
and fine alignment time amount are made into T3 and the exposure time is made into T four. 
[0014] 

THOR=3600/(T1+T2+T3+T four) (1) 

actuation of the above Tl - T four » T — repeat activation is carried out one by one (sequentially) like 1 - 
>T2 ->T3->T-four->Tl .... For this reason, if each element to Tl - T four is accelerated, a denominator can 
become small and can raise Throughput THOR. However, since 1 actuation is only performed to one wafer, 
the effectiveness of an improvement of Tl (wafer swap time) and T2 which were mentioned above (search 
alignment time amount) is comparatively small. Moreover, in the case of T3 (fine alignment time amount), 
if the number of samplings of a shot is lessened or the measurement time amount of a shot simple substance 
is shortened in case the EGA method mentioned above is used, a throughput can be raised, but since 
alignment precision is made to deteriorate conversely, T3 cannot be shortened easily. 
[0015] Moreover, T four (exposure time) includes the wafer exposure time and the stage stepping time 
between shots. For example, in the case of a scanning projection aligner like step - and - scanning method, 
although only the part which shortens the wafer exposure time needs to gather the relative scan speed of 
reticle and a wafer, a scan speed cannot be easily gathered from synchronous precision deteriorating. 
[0016] Moreover, as important conditions, ** resolution, ** depth of focus (DOF:Depth of Forcus), and ** 
line breadth control precision are mentioned besides the above-mentioned throughput side with this kind of 
projection aligner. When exposure wavelength is set to lambda and numerical aperture of a projection lens is 
made into N.A. (Numerical Aperture), resolution R is proportional to lambda/N.A., and the depth of focus 
DOF is lambda/2 (N.A.). It is proportional. 

[0017] For this reason, for raising resolution R (the value of R is made small), it is necessary to make 
exposure wavelength lambda small or, and it is necessary to enlarge numerical-aperture N.A. Especially, 
recently, densification, such as a semiconductor device, is progressing, and since a device rule is becoming 
below 0.2micromL/S (line - and - tooth space), in order to expose these patterns, KrF excimer laser is used 
as a source of the illumination light. However, as mentioned above, the degree of integration of a 
semiconductor device of going up further in the future is inevitable, and development of equipment 
equipped with the light source [ short wavelength / KrF ] is desired. Although equipment, an electron ray 
aligner, etc. which made ArF excimer laser the light source are typically mentioned as a candidate of the 
equipment of the next generation equipped with such the short wavelength light source In the case of ArF 
excimer laser, by Tokoro with oxygen, light hardly penetrates. When it is hard to come out of high power, 
the life of laser is also short, and the technical technical problem that equipment cost is high has 
accumulated. Moreover, since there is inconvenience that a throughput is remarkable and it is low compared 
with an optical aligner in the case of an electron ray aligner, as for development of the next-generation 
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machine which made short wavelength-ization the main viewpoints, not going so that it may consider is 
actual. 

[0018] Although enlarging numerical-aperture N.A. is also considered as other technique of raising 
resolution R, when N.A. is enlarged, there is a demerit that DOF of a projection optical system becomes 
small. This DOF can be divided roughly into UDOF(s) (the part used by the User Depth of Forcus:user side: 
a pattern level difference, resist thickness, etc.), and the own comprehensive focal difference of equipment. 
Until now, since the ratio of UDOF was large, the direction which takes large DOF is the main shaft of 
aligner development, it considers as the technique of taking this large DOF, for example, deformation 
lighting etc. is put in practical use. 

[0019] By the way, although it is necessary to form on a wafer the pattern with which last shipment (line - 
and - tooth space), Isolation L (line), Isolation S (tooth space) and CH (contact hole), etc. combined in order 
to manufacture a device, the exposure parameters for performing the optimal exposure for every pattern 
configurations, such as the above-mentioned last shipment and an isolated line, differ. For this reason, it is 
performed that resolution asks for common exposure parameters (the coherence factor sigma, N.A., 
exposure control precision, reticle drawing precision, etc.) with which it becomes in a predetermined 
allowable error, and predetermined DOF is obtained to desired value, and makes this the specification of an 
aligner conventionally using the technique of ED-TREE (CH from which reticle differs removes). However, 
it is thought that there is the following technical flow from now on. 

[0020] ** By improvement in process technical (wafer top flattening), the reduction in a pattern level 
difference and resist thickness reduction may progress, and UDOF may become less than [ 1 micrometer 
base ->0.4micrometer ]. 

[0021] ** Exposure wavelength has short-wavelength-ized with g line (436nm) ->i line (365nm) ->KrF 
(248nm). However, only the light source to ArF (193) is examined and the technical hurdle is also high from 
now on. It shifts to EB exposure after that. 

[0022] ** It is expected that scan exposure like step - and - scan becomes the mainstream of a stepper 
instead of quiescence exposure like step-and-repeat one. Large field exposure is possible for this technique 
at the small projection optical system of a path (especially the scanning direction), and it tends to realize that 
part quantity N.A.-ization. 

[0023] The above technical trends are made into a background, a double exposure method is improved as an 
approach of raising marginal resolution, in this double exposure method, it uses for an ArF aligner in the 
future, and KrF and the attempt in which it will expose to O.lmicromL/S are examined. Generally a double 
exposure method is divided roughly into the following three approaches. 

[0024] (1) Form in separate reticle last shipment and the isolated line by which exposure parameters differ, 
and expose to a duplex on the same wafer according to the optimal exposure conditions respectively. 
[0025] (2) When a phase shift method etc. is introduced, marginal resolution of last shipment is higher than 
an isolated line at the same DOF. By using this, all patterns are formed by last shipment by the reticle of the 
1 st sheet, and an isolated line is formed by operating last shipment on a curtailed schedule in the reticle of 
the 2nd sheet. 

[0026] (3) Generally an isolated line can obtain resolution high at small N.A. from last shipment (however, 
DOF becomes small). Then, all patterns are formed by the isolated line and last shipment is formed with the 
combination of the isolated line formed by the reticle of the 2nd sheet with the 1st sheet, respectively. 
[0027] The above-mentioned double exposure method has two effectiveness, the improvement in resolution, 
and the improvement in DOF. 

[0028] However, since a double exposure method needs to perform exposure processing two or more times 
using two or more reticles, From there having been inconvenience that the exposure time (T four) became 
more than twice compared with conventional equipment, and a throughput deteriorated substantially, 
actually The double exposure method is not examined not much earnestly, and improvement in resolution 
and the depth of focus (DOF) has been conventionally performed by ultraviolet-izing of exposure 
wavelength, deformation lighting, phase shift reticle, etc. 

[0029] However, when the double exposure method described previously was used for KrF and an ArF 
aligner, and exposure to O.lmicromL/S was realized, it does not have misgiving that it is the leading 
alternative of development of the next-generation machine aiming at the mass production of DRAM of 
256M and 1G, and it looked forward to development of a new technique for improvement in the throughput 
which is the technical problem of the double exposure method used as the neck for it. 

[0030] If four actuation mentioned above, i.e., wafer exchange, search alignment, fine alignment, and two or 
more actuation of the exposure actuation can be processed in [ that it is also partial ] concurrency about this 
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Although it will be the requisite it to be thought compared with the case where these four actuation is 
performed sequentially for that a throughput can be raised, and to prepare two or more substrate stages for 
that purpose Although a theory top can regard this as easy, in order to prepare two or more substrate stages 
actually and to demonstrate sufficient effectiveness, many problems which must be solved have 
accumulated. For example, in arranging two substrate stages of magnitude comparable as the actual 
condition [ only ], the installation area (the so-called footprint) of equipment increases remarkably, and there 
is inconvenience of causing the cost rise of the clean room on which an aligner is put. Moreover, since it is 
necessary to expose by performing alignment of the pattern image of a mask, and an induction substrate 
using the result of the alignment after performing alignment to the induction substrate on the same substrate 
stage, in order to realize highly precise superposition, the solution with realistic making one side only into 
for example, for exposure between two substrate stages, and only making another side only into for 
alignment etc. cannot change. 

[003 1] This invention was made under this situation and the 1st object is in offering the projection aligner 
which can attain improvement in a throughput, and small and lightweight-izing of a substrate stage by 
parallel processing of exposure actuation, alignment actuation, etc. 

[0032] Moreover, the 2nd object of this invention is to offer the projection exposure approach which can 

attain improvement in a throughput, and small and lightweight-izing of a stage. 

[0033] 

[Means for Solving the Problem] Invention according to claim 1 is a projection aligner which carries out 
projection exposure of the image of the pattern formed in the mask (R) on an induction substrate (Wl, W2) 
through a projection optical system (PL). Hold an induction substrate (Wl) and the movable 1st substrate 
stage (WS1) and; induction substrate (W2) are held for the inside of a two-dimensional flat surface. The 
inside of the same flat surface is independently established in the 2nd substrate stage (WS2) where said 1st 
substrate stage (WS1) is independently movable, and the; aforementioned projection optical system (PL) as 
said 1st substrate stage (WS1). On said substrate stage (WS1, WS2) Or the alignment system for detecting 
the mark on the induction substrate (Wl, W2) held on said substrate stage (WS1, WS2) (for example, 24a); 
the projection core of said projection optical system (PL), and the detection core of said alignment system 
(24a) The 1st length measurement shaft which always measures the location of said 1st shaft orientations of 
said 1st substrate stage (WS1) from the one side of the 1st shaft orientations along which it passes (BI1X), 
The 2nd length measurement shaft which always measures the location of said 1st shaft orientations of said 
2nd substrate stage (WS2) from the other side of said 1st shaft orientations (BI2X), The 3rd length 
measurement shaft which crosses at right angles to said 1st shaft focusing on projection of said projection 
optical system (PL) (BOY), It has the 4th length measurement shaft (BI4Y) which crosses at right angles to 
said 1st shaft focusing on detection of said alignment system (24a). With these length measurement shafts 
(BI1X-BI4Y) The location of one stage of said 1st substrate stage (WS1) and the 2nd substrate stages (WS2) 
Interferometer systems which measure the two-dimensional location of said 1 st and 2nd substrate stage 
(WS1 and WS2), respectively; the measurement value of said 3rd length measurement shaft (BI3Y) of said 
interferometer systems While the induction substrate which used, was managed and was held on one [ this ] 
stage is exposed Said 1st substrate stage (WS1) The physical relationship of the alignment mark on the 
induction substrate held on the stage of another side of the 2nd substrate stages (WS2) and the reference 
point on the stage of said another side and the detection result of said alignment system (24a), and the 
measurement value of the 4th length measurement shaft (BI4Y) of said interferometer systems After 
controlling actuation of said two substrate stages (WS1, WS2) to be used and detected While resetting the 
interferometer of said 3rd length measurement shaft (BI3Y) using the measurement value of said 3rd length 
measurement shaft (BI3Y) in the condition in which location measurement of the stage of said another side 
is possible It has the control means (90) and; which control actuation of the stage of said another side so that 
the origin/datum on the stage of said another side is positioned in the location which can detect physical 
relationship with the predetermined origin/datum in the projection field of said projection optical system 
(PL). 

[0034] Since the location of the 1st shaft orientations of the 1st substrate stage and the 2nd substrate stage is 
measured with the 1 st length measurement shaft of interferometer systems, and the 2nd length measurement 
shaft according to this, if the location of a direction vertical to the 1st shaft orientations also about which 
substrate stage is measured to accuracy at the time of alignment mark measurement etc. at the time of 
exposure, the two-dimensional location of the 1st and 2nd substrate stage is manageable. In this case, while 
the induction substrate which the location of one stage of the 1 st substrate stage and the 2nd substrate stages 
was managed using the measurement value of the 3rd length measurement shaft of interferometer systems, 
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and was held in the control means on one [ this ] stage is exposed The physical relationship of the alignment 
mark on the induction substrate held on the stage of another side of the 1 st substrate stage and the 2nd 
substrate stages and the reference point on the stage of another side the detection result of an alignment 
system, and the measurement value of the 4th length measurement shaft of interferometer systems After 
controlling actuation of two substrate stages to be used and detected, while using the measurement value of 
the 3rd length measurement shaft and resetting the interferometer of the 3rd length measurement shaft in the 
condition in which location measurement of the stage of another side is possible Actuation of the stage of 
another side is controlled so that the origin/datum on the stage of another side is positioned in the location 
which can detect physical relationship with the predetermined origin/datum in the projection field of a 
projection optical system. 

[0035] Namely, the induction substrate held in the control means on one [ said ] stage is received. While 
exposure of the pattern image of the mask through a projection optical system is performed managing the 
location of one stage without an Abbe error using the measurement value of the 3rd length measurement 
shaft which crosses focusing on projection of a projection optical system at right angles to the length 
measurement shaft (the 1 st length measurement shaft and the 2nd length measurement shaft) of the 1 st shaft 
orientations The measurement value of the 4th length measurement shaft with which the physical 
relationship of the alignment mark on the induction substrate held on the stage of another side and the 
reference point on the stage of another side crosses focusing on detection of the detection result of an 
alignment system, and an alignment system at right angles to the length measurement shaft (the 1 st length 
measurement shaft and the 2nd length measurement shaft) of the 1st shaft orientations Actuation of two 
substrate stages is controllable so that it uses and is detected by accuracy without an Abbe error. Thus, since 
exposure actuation on one substrate stage and alignment actuation on the stage of another side can be 
performed in parallel, it is possible to aim at improvement in a throughput. 

[0036] Moreover, after actuation of both the above-mentioned stages is completed, while resetting the 
interferometer of the 3rd length measurement shaft in the condition in which location measurement of the 
stage of another side is possible using the measurement value of the 3rd length measurement shaft, actuation 
of the stage of another side is controlled by the control means so that the origin/datum on the stage of 
another side is positioned in the location which can detect physical relationship with the predetermined 
origin/datum in the projection field of a projection optical system, for this reason, about the stage of another 
side (alignment was completed) where the physical relationship of the reference point on a stage and the 
alignment mark on an induction substrate was measured Even if the 4th length measurement shaft used at 
the time of measurement of an alignment mark lapses into measurement disabling There is no inconvenience 
and the location can be managed now using the measurement value of the 3rd length measurement shaft. 
The physical relationship of the reference point on the stage of another side and the predetermined reference 
point in the projection field of a projection optical system is detected, and it becomes possible to expose 
performing alignment of the projection field of a projection optical system, and an induction substrate using 
this physical relationship, said alignment measurement result, and the measurement value of the 3rd length 
measurement shaft. That is, since it becomes possible to perform location management of the stage of 
another side at the time of exposure with another length measurement shaft even if it becomes impossible 
measuring the length measurement shaft which had managed the location of the stage of another side at the 
time of alignment, the stage reflector for reflecting the interferometer beam of each above-mentioned length 
measurement shaft can be miniaturized, and, thereby, a substrate stage can be miniaturized. 
[0037] Invention according to claim 2 is set to a projection aligner according to claim 1 . It has another 
alignment system (24b) which has a detection core on said 1 st shaft in the opposite hand of said alignment 
system (24a) about said projection optical system (PL). Said interferometer systems It has the 5th length 
measurement shaft (BI5Y) which crosses at right angles to said 1st shaft focusing on detection of said 
another alignment system (24b). Said control means (90) While the induction substrate which the location of 
one [ said ] stage was managed using the measurement value of said 3rd length measurement shaft (BI3 Y) 
of said interferometer systems, and was held on one [ this ] stage is exposed So that the physical relationship 
of the alignment mark on the induction substrate held on the stage of said another side and the reference 
point on the stage of said another side may be detected using the detection result of said alignment system, 
and the measurement value of the 4th length measurement shaft (BI4Y) of said interferometer systems 
actuation of said two substrate stages After controlling, while using the measurement value of said 5th 
length measurement shaft (BI5Y) and resetting the interferometer of said 5th length measurement shaft 
(BI5Y) in the condition in which location measurement of one [ said ] stage is possible It is characterized by 
controlling actuation of one [ said ] stage so that the origin/datum on one [ said ] substrate stage is 
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positioned in the detection field of said another alignment system (24b). 

[0038] As opposed to the induction substrate which was held by the control means on one [ said ] stage 
according to this While exposure of the pattern image of the mask through a projection optical system is 
performed managing the location of one stage without an Abbe error using the measurement value of the 3rd 
length measurement shaft which crosses focusing on projection of a projection optical system at right angles 
to the length measurement shaft (the 1 st length measurement shaft and the 2nd length measurement shaft) of 
the 1 st shaft orientations The measurement value of the 4th length measurement shaft with which the 
physical relationship of the alignment mark on the induction substrate held on the stage of another side and 
the reference point on the stage of another side crosses focusing on detection of the detection result of an 
alignment system, and an alignment system at right angles to the length measurement shaft (the 1 st length 
measurement shaft and the 2nd length measurement shaft) of the 1st shaft orientations Actuation of two 
substrate stages can be controlled, it will do in this way, and exposure actuation on one substrate stage and 
alignment actuation on the stage of another side will be performed in parallel so that it may use and may be 
detected by accuracy without an Abbe error. 

[0039] Moreover, in the detection field of another alignment system, after actuation of both the above- 
mentioned stages is completed, while resetting the interferometer of the 5th length measurement shaft in the 
condition in which location measurement of one stage is possible using the measurement value of the 5th 
length measurement shaft, the origin/datum on one substrate stage controls actuation of a stage by the 
control means so that while is positioned. The exposure to an induction substrate was completed by while. 
For this reason, about a stage Even if the 3rd length measurement shaft used at the time of exposure will be 
in measurement disabling, there is no inconvenience. The location can be managed now without an Abbe 
error using the measurement value of the 5th length measurement shaft which crosses focusing on detection 
of another alignment system at right angles to the length measurement shaft (the 1st length measurement 
shaft and the 2nd length measurement shaft) of the 1st shaft orientations. The location of the ARAMENTO 
mark of the induction substrate held by another alignment system on the location of the origin/datum on one 
substrate stage and one stage can be succeedingly measured now to exposure. Therefore, shift two substrate 
stages to the 1st shaft orientations, and location measurement of the substrate stage of another side which 
alignment actuation ended resets the interferometer of the 3rd length measurement shaft in the possible 
condition using the measurement value of the 3rd length measurement shaft. When while was completed 
and exposure actuation resets the interferometer of the 5th length measurement shaft in the condition in 
which location measurement of a stage is possible using the measurement value of the 5th length 
measurement shaft, it becomes possible to change easily the exposure actuation by the side of one stage, and 
the exposure actuation by the side of the stage of another side. 

[0040] In having further the carrier system (180-200) which delivers an induction substrate (Wl, W2) like 
invention according to claim 3 between the 1st substrate stage (WS1) and the 2nd substrate stage (WS2), in 
this case, said control means It is desirable that it is made to deliver a substrate between one [ said ] stage 
and said carrier system (180-200) where the origin/datum on one [ said ] substrate stage is positioned in the 
detection field of said another alignment system (24b). Since delivery of a substrate is performed between 
one stage and carrier system in addition to a change in the above-mentioned exposure actuation and 
alignment actuation where the origin/datum on one substrate stage is positioned in the detection field of 
another alignment system with reset of the 5th length-measurement shaft of interferometer systems by the 
control means when doing in this way, the location measurement of an origin/datum and the exchange of an 
induction substrate which are alignment initiation actuation can be performed by the quiescent state of a 
substrate stage. Furthermore, since it becomes possible to perform actuation of the time amount Tl, the time 
amount T2, and time amount T3 which were explained previously by one substrate stage side in addition to 
the transit time of the substrate stage from a substrate exchange location to an alignment starting position 
serving as zero, and to operate time amount T four by the substrate stage side of another side, even if 
compared with the case of invention according to claim 2, it becomes possible to aim at improvement in a 
throughput further. 

[0041] Invention according to claim 4 is set to a projection aligner according to claim 1 . On said 1st 
substrate stage (WS1) and said 2nd substrate stage (WS2), the reference mark (MK1, MK2, MK3) as a 
reference point of said stage is formed, respectively. The predetermined reference point in the projection 
field of said projection optical system (PL) is based on projection of the pattern image of said mask (R). It is 
characterized by having further a mark location detection means (142,144) to detect the relative-position 
relation between the projection core of the pattern image of said mask (R), and the reference mark on said 
stage through said mask (R) and said projection optical system (PL). 
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[0042] As opposed to the induction substrate which was held by the control means on one stage according to 
this While exposure of the pattern image of the mask through a projection optical system is performed 
managing the location of one stage without an Abbe error using the measurement value of the 3rd length 
measurement shaft So that the physical relationship of the alignment mark on the induction substrate held on 
the stage of another side and the reference mark on the stage of another side (MK2) may be detected by 
accuracy without an Abbe error using the detection result of an alignment system (24a), and the 
measurement value of the 4th length measurement shaft Actuation of two substrate stages can be controlled, 
it will do in this way, and exposure actuation on one substrate stage and alignment actuation on the stage of 
another side will be performed in parallel. 

[0043] Moreover, after actuation of both the above-mentioned stages is completed, while resetting the 
interferometer of the 3rd length measurement shaft in the condition in which location measurement of the 
stage of another side is possible using the measurement value of the 3rd length measurement shaft, actuation 
of the stage of another side is controlled by the control means so that the origin/datum on the stage of 
another side (MK1, MK3) is positioned in the location which can detect the physical relationship based on 
[ of the pattern image of a mask ] projection, for this reason, about the stage of another side where the 
physical relationship of the reference point on a stage (MK2) and the alignment mark on an induction 
substrate was measured Even if the 4th length measurement shaft used at the time of measurement of an 
alignment mark will be in measurement disabling There is no inconvenience and the location can be 
managed now using the measurement value of the 3rd length measurement shaft. Are detectable using a 
mark location detection means (142,144) to detect the reference point on the stage of another side (MK1, 
MK3), and the relative-position relation based on [ of the pattern image of a mask ] projection through a 
mask (R) and a projection optical system (PL). It becomes possible to expose performing alignment of the 
pattern image of a mask and induction substrate by the projection optical system (PL) using this physical 
relationship, said alignment measurement result, and the measurement value of the 3rd length measurement 
shaft. 

[0044] Invention according to claim 5 is the projection exposure approach which carries out projection 
exposure of the image of the pattern of a mask (R) on an induction substrate (Wl, W2) through a projection 
optical system (PL). While an induction substrate (Wl, W2) is held, two independently movable substrate 
stages (WS1, WS2) are respectively prepared for the inside of the same flat surface and a; predetermined 
interferometer performs one location measurement of said two stages Projection exposure of the pattern 
image of said mask is carried out on the induction substrate held on one [ this ] stage. While an 
interferometer other than said predetermined interferometer performs location measurement of the stage of 
another side of said two stages during exposure of the substrate held on one [ said ] stage After exposure 
termination of the induction substrate which measured the physical relationship of the alignment mark on 
the induction substrate held on the stage of this another side, and the origin/datum on the stage of said 
another side, and was held on; aforementioned one stage While resetting said predetermined interferometer 
with said predetermined interferometer in the condition in which location measurement of the stage of said 
another side is possible It is based on the physical relationship by which positioned the origin/datum of the 
stage of said another side in the location which can detect physical relationship with the predetermined 
origin/datum in the projection field of said projection optical system, and the; aforementioned measurement 
was carried out. It is characterized by performing alignment of the induction substrate and the pattern image 
of a mask which were held on the stage of said another side using said reset predetermined interferometer. 
[0045] According to this, measurement (alignment actuation) of the physical relationship of exposure 
actuation of the induction substrate held on one stage, and the alignment mark of the induction substrate 
held on the stage of another side and the reference point on this stage is performed in parallel. Under the 
present circumstances, the location of one stage is managed by the predetermined interferometer, and the 
location of the stage of another side is managed by another interferometer. And after the exposure actuation 
by the side of one stage is completed, while the predetermined interferometer is reset in the condition in 
which location measurement of the stage of another side is possible by the predetermined interferometer 
which had managed the location of the stage which is one side till then, the origin/datum of the stage of 
another side is positioned in the location which can detect physical relationship with the predetermined 
origin/datum in the projection field of a projection optical system. Then, based on the physical relationship 
of the alignment mark on the induction substrate held on the stage of another side measured previously, and 
the origin/datum on the stage of another side, alignment of the induction substrate and the pattern image of a 
mask which were held on the stage of another side using the reset predetermined interferometer is 
performed, and projection exposure of the pattern image of a mask is carried out on an induction substrate. 
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[0046] Namely, after exposure actuation of the induction substrate held on one substrate stage and alignment 
actuation of the induction substrate held on the stage of another side are performed in parallel If the stage of 
another side is moved to the direction of a projection optical system in parallel to one substrate stage 
evacuating to a predetermined substrate exchange location and the stage of the another side comes the 
location to a location measurable [ with a predetermined interferometer ] The predetermined interferometer 
concerned is reset. The predetermined reference point in the projection field of a projection optical system If 
the reference point of the stage of another side is positioned in the location which can detect the physical 
relationship (for example, based on [ of the pattern image of a mask ] projection) and both physical 
relationship is detected This detection result Alignment of the induction substrate and the pattern image of a 
mask which were held on the stage of another side is performed at the time of exposure, managing a location 
with the predetermined interferometer after reset based on the physical relationship of the reference point on 
the stage previously measured on the occasion of alignment actuation, and an alignment mark. 
[0047] Therefore, while being able to aim at improvement in a throughput by performing exposure actuation 
of the induction substrate on one substrate stage, and alignment actuation of the induction substrate on the 
substrate stage of another side in parallel Even if it becomes impossible measuring another interferometer 
which had managed the location of the stage of another side at the time of alignment Since it becomes 
possible to perform location management of the stage of another side at the time of exposure with a 
predetermined interferometer, the stage reflector for reflecting the interferometer beam of each above- 
mentioned interferometer can be miniaturized, and, thereby, a substrate stage can be miniaturized. 
[0048] Invention according to claim 6 is a projection aligner which carries out projection exposure of the 
image of the pattern formed in the mask (R) on an induction substrate (Wl, W2) through a projection optical 
system (PL). Hold an induction substrate (Wl) and the movable 1st substrate stage (WS1) and; induction 
substrate (W2) are held for the inside of a two-dimensional flat surface. The inside of the same flat surface is 
independently established in the 2nd substrate stage (WS2) where said 1st substrate stage (WS1) is 
independently movable, and the; aforementioned projection optical system (PL) as said 1st substrate stage 
(WS1). The alignment system for detecting the mark on the induction substrate held on the reference mark 
and said substrate stage on said substrate stage (WS1, WS2) (for example, 24a); the projection core of said 
projection optical system (PL), and the detection core of said alignment system (24a) The 1st length 
measurement shaft for measuring the location of said 1st shaft orientations of said 1st substrate stage (WS1) 
from the one side of the 1st shaft orientations along which it passes (BI1X), The 2nd length measurement 
shaft for measuring the location of said 1st shaft orientations of said 2nd substrate stage (WS2) from the 
other side of said 1st shaft orientations (BIX2), The 3rd length measurement shaft which intersects 
perpendicularly with said 1st shaft focusing on projection of said projection optical system (PL) (BI3Y), It 
has the 4th length measurement shaft (BI4Y) which intersects perpendicularly with said 1st shaft focusing 
on detection of said alignment system (24a). With these length measurement shafts (BI1X-BI4Y) The 
location of one stage of said 1st substrate stage (WS1) and said 2nd substrate stages (WS2) Interferometer 
systems which measure the two-dimensional location of said 1 st and 2nd substrate stage (WS 1 and WS2), 
respectively; the 3rd length measurement shaft (BI3Y) of said interferometer systems While exposing the 
induction substrate on one [ this ] stage, using and managing While searching for the physical relationship of 
the mark on the induction substrate held on the stage of said another side, and the reference mark on the 
stage of said another side using said alignment system (24a), managing the location of the stage of said 
another side using the 4th length measurement shaft (BI4Y) of said interferometer systems After exposure 
of the induction substrate held on one [ said ] stage It has the control means (90) and; which search for the 
physical relationship of the projection location of the pattern image of said mask by said projection optical 
system (PL), and the reference mark on the stage of said another side, managing the location of the stage of 
said another side using said 3rd length measurement shaft (BI3Y). 

[0049] While exposing the induction substrate on one [ this ] stage by the control means according to this, 
managing the location of one stage of the 1 st substrate stage and the 2nd substrate stages using the 
measurement value of the 3rd length measurement shaft of interferometer systems While searching for the 
physical relationship of the mark on the induction substrate held on the stage of another side, and the 
reference mark on the stage of another side using an alignment system The physical relationship of the 
projection location of the pattern image of the mask by the projection optical system and the reference mark 
on the stage of another side is searched for using the 3rd length measurement shaft and managing the 
location of the stage of another side after exposure of the induction substrate held on one stage. 
[0050] Namely, the induction substrate held in the control means on one [ said ] stage is received. While 
exposure of the pattern image of the mask through a projection optical system is performed managing the 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/26/2006 



JP, 10-2 14783, A [DETAILED DESCRIPTION] 



Page 9 of 25 



location of one stage without an Abbe error using the measurement value of the 3rd length measurement 
shaft which intersects perpendicularly with the length measurement shaft (the 1st length measurement shaft 
and the 2nd length measurement shaft) of the 1st shaft orientations focusing on projection of a projection 
optical system The measurement value of the 4th length measurement shaft which intersects perpendicularly 
with the length measurement shaft (the 1 st length measurement shaft and the 2nd length measurement shaft) 
of the 1st shaft orientations the physical relationship of the mark on the induction substrate held on the stage 
of another side, and the reference mark on the stage of another side focusing on detection of the detection 
result of an alignment system, and an alignment system Since it can use, it can detect to accuracy without an 
Abbe error, it can do in this way and exposure actuation on one substrate stage and alignment actuation on 
the stage of another side can be performed in parallel, it is possible to aim at improvement in a throughput. 
[0051] Moreover, in a control means, the physical relationship of the projection location of the pattern 
image of the mask by the projection optical system and the reference mark on the stage of another side is 
searched for, using the 3rd length measurement shaft and managing the location of the stage of another side 
after exposure of the induction substrate held on one stage, i.e., termination of both the above-mentioned 
stages of operation, for this reason, about the stage of another side (alignment was completed) where the 
physical relationship of the reference mark on a stage and the alignment mark on an induction substrate was 
measured Even if the 4th length measurement shaft used at the time of measurement of an alignment mark 
lapses into measurement disabling There is no inconvenience and the location can be managed now using 
the measurement value of the 3rd length measurement shaft. It asks for the relation between the reference 
mark on the stage of another side, and the projection location of the pattern image of the mask by the 
projection optical system. It becomes possible to expose performing alignment of the projection field of a 
projection optical system, and an induction substrate using this physical relationship, said alignment 
measurement result, and the measurement value of the 3rd length measurement shaft. That is, since another 
length measurement shaft performs location management of the stage of another side at the time of exposure 
even if it becomes impossible measuring the length measurement shaft which had managed the location of 
the stage of another side at the time of alignment, the stage reflector for reflecting the interferometer beam 
of each above-mentioned length measurement shaft can be miniaturized, and, thereby, a substrate stage can 
be miniaturized. 

[0052] In this case, it is after exposure of the induction substrate held like invention according to claim 7 on 
one [ said ] stage, and when searching for the physical relationship of the projection location of the pattern 
image of said mask (R) by said projection optical system (PL), and the reference mark on the stage of said 
another side, you may make it reset the measurement value of the 3rd length measurement shaft (BI3Y) of 
said interferometer systems. 

[0053] Invention according to claim 8 is set to a projection aligner given in above-mentioned claim 6. Said 
control means (90) the physical relationship of the mark on the induction substrate held on the stage of said 
another side, and the reference mark on the stage of the another side ~ and When the physical relationship 
of the projection location of the pattern image of said mask by said projection optical system and the 
reference mark on the stage of said another side is searched for It is characterized by exposing the induction 
substrate held on the stage of said another side, controlling the location of the stage of said another side 
based on the measurement result of the 3rd length measurement shaft of ******. 

[0054] the physical relationship (a sensor with this same — ) of the mark on the induction substrate which 
was held on the stage of another side according to this, and the reference mark on the stage of the another 
side that is, and it asks by the alignment system Since the induction substrate held on the stage of another 
side is exposed controlling the location of the stage of another side based on the measurement result of the 
3rd length measurement shaft when searching for the physical relationship of the projection location of the 
pattern image of the mask by the projection optical system, and the reference mark on the stage of another 
side Even if it becomes impossible measuring the 4th length measurement shaft which had managed the 
location of the stage of another side when the physical relationship is searched for after searching for the 
physical relationship of the mark on the induction substrate held on the stage of another side, and the 
reference mark on the stage of the another side It becomes possible to position an induction substrate to high 
degree of accuracy in an exposure location in the case of exposure, without any inconvenience arising. 
[0055] In this case, as for said control means (90), it is desirable like invention according to claim 9 that the 
stage of said another side is positioned and it is made to exchange an induction substrate after exposure of 
the induction substrate held on the stage of said another side so that the reference mark on the stage of said 
another side may enter in the detection field of said alignment system. 

[0056] Since substrate exchange on the stage of another side is performed by the control means where the 
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reference mark on the substrate stage of another side is positioned in the detection field of an alignment 
system when doing in this way, alignment initiation actuation and exchange of an induction substrate can be 
performed by the quiescent state of a substrate stage. Furthermore, since it becomes possible to perform 
actuation of the time amount Tl, the time amount T2, and time amount T3 which were explained previously 
by the substrate stage side of another side in addition to the transit time of the substrate stage from a 
substrate exchange location to an alignment starting position serving as zero, and to operate time amount T 
four by one substrate stage side, improvement in a throughput is possible. 

[0057] Moreover, when detecting the reference mark on the stage of said another side by said alignment 
system, you may make it reset the measurement value of the 4th length measurement shaft of said 
interferometer systems like invention according to claim 1 0 in this case. 

[0058] Invention according to claim 1 1 is a projection aligner which carries out projection exposure of the 
image of the pattern formed in the mask (R) on an induction substrate (W) through a projection optical 
system (PL). Hold an induction substrate (Wl) and the movable 1st substrate stage (WS1) and; induction 
substrate (W2) are held for the inside of a two-dimensional flat surface. The inside of the same flat surface 
as said 1st substrate stage (WS1) Said 1st substrate stage Said projection optical system (PL) is established 
independently, the 2nd substrate stage (WS2) where (WS1) is independently movable, and; — the carrier 
system (180-200) and; which deliver an induction substrate between said 1st substrate stage (WS1) and said 
2nd substrate stage (WS2) — The reference mark on said substrate stage And the mark on the induction 
substrate held on said substrate stage The alignment system for detecting (for example, 24a); while one 
stage of said 1st substrate stages (WS1) and said 2nd substrate stages (WS2) delivers an induction substrate 
between said carrier system (180-200) It has the control means (90) which controls said two substrate stages 
so that the stage of another side performs exposure actuation. This control means (90) When one [ said ] 
stage delivers an induction substrate between said carrier system, it is characterized by controlling one 
[ said ] stage so that the reference mark on one [ said ] stage enters in the detection field of said alignment 
system. 

[0059] According to this, actuation of both stages is controlled so that the stage of another side performs 
exposure actuation by the control means, while one stage of the 1 st substrate stage and the 2nd substrate 
stages delivers an induction substrate between carrier system. Therefore, parallel processing of actuation of 
the time amount Tl explained previously and the actuation of time amount T four can be carried out. 
Moreover, a control means can perform the location measurement of a reference mark and the exchange of 
an induction substrate which are alignment initiation actuation since a stage is controlled so that the 
reference mark on one stage enters in the detection field of an alignment system in while when one stage 
delivers an induction substrate between carrier system by the quiescent state of a substrate stage. 
Furthermore, it becomes possible to perform actuation of the time amount Tl, the time amount T2, and time 
amount T3 which were explained previously by one substrate stage side in addition to the transit time of the 
substrate stage from a substrate exchange location to an alignment starting position serving as zero, and to 
operate time amount T four by the substrate stage side of another side. Therefore, it becomes possible to 
raise a throughput compared with the conventional sequential processing in which time amount 
(T 1 +T2+T3+T four) was required. 
[0060] 

[Embodiment of the Invention] 

« — 1 st operation gestalt» — the 1 st operation gestalt of this invention is hereafter explained based on 
drawing 1 thru/or drawing 15 . 

[0061] The outline configuration of the projection aligner 10 concerning 1 operation gestalt is shown in 
drawing 1 . This projection aligner 10 is a projection aligner of the scan exposure mold of so-called step - 
and - scanning method. 

[0062] The 1st by which the base board 12 top is held, respectively and this projection aligner 10 moves 
independently the wafers Wl and W2 as an induction substrate in the two-dimensional direction in it, stage 
equipment equipped with the wafer stages WS1 and WS2 as 2nd substrate stage, The reticle R as a mask in 
the upper part of the projection optical system PL arranged above this stage equipment, and a projection 
optical system PL A predetermined scanning direction mainly, Here, it has the control system which 
controls the reticle drive driven to Y shaft orientations (the space rectangular cross direction in drawing 1 ), 
the illumination system which illuminates Reticle R from the upper part, and these each part. 
[0063] said stage equipment carries out floatation support through a non-illustrated air bearing on the base 
board 12 — having — X shaft orientations (space longitudinal direction in drawing 1 ), and Y shaft 
orientations (the space rectangular cross direction in drawing 1 ) — independently — two-dimensional — it 
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has two movable wafer stages WS1 and WS2, the stage drive system which drives these wafer stages WS1 
and WS2, and the interferometer systems which measure the location of the wafer stages WS1 and WS2. 
[0064] If this is explained fiirther in full detail, the non-illustrated air pad (for example, vacuum 
precompression mold air bearing) is prepared in the base of the wafer stages WS1 and WS2 at two or more 
places, and where spacing of several microns is maintained by balance of air ********** of this air pad, 
and a vacuum precharge pressure, floatation support is carried out on the base board 12. 
[0065] On the base board 12, as shown in the top view of drawing 3 , the X-axis linear guides (for example, 
a thing like the fixed side magnet of the so-called linear motor of a moving coil type) 122 and 124 of two 
prolonged in X shaft orientations are formed in parallel, and two movable migration members 1 14 and 118 
each, and 1 16 and 120 are attached along with the X shaft each linear guide concerned at these X-axis linear 
guides 122 and 124, respectively. The non-illustrated drive coil is attached in the base section of these four 
migration members 114, 118, 116, and 120, respectively so that the X-axis linear guide 122 or 124 may be 
surrounded from the upper part and the side, and the linear motor of the moving coil type which drives each 
migration members 114, 116, 118, and 120 to X shaft orientations is constituted by these drive coils, the X- 
axis linear guide 122, or 124, respectively. However, in the following explanation, the above-mentioned 
migration members 114, 116, 118, and 120 shall be called an X-axis linear motor for convenience. 
[0066] Among these, two X-axis linear motors 114 and 116 are formed in the ends of the Y-axis linear guide 
(for example, a thing like the fixed side coil of the linear motor of a MUBINGU magnet mold) 1 10 
prolonged in Y shaft orientations, respectively, and remaining two X-axis linear motors 118 and 120 are 
being fixed to the ends of the same Y-axis linear guide 1 12 prolonged in Y shaft orientations. Therefore, the 
Y-axis linear guide 1 10 is driven along with the X-axis linear guides 122 and 124 with the X-axis linear 
motors 1 14 and 116, and drives the Y-axis linear guide 1 12 along with the X-axis linear guides 122 and 124 
with the X-axis linear motors 118 and 120. 

[0067] On the other hand, the magnet which is not illustrated [ which surrounds one Y-axis linear guide 110 
from the upper part and the side ] is prepared in the pars basilaris ossis occipitalis of the wafer stage WS 1 , 
and the linear motor of the MUBINGU magnet mold which drives the wafer stage WS 1 to Y shaft 
orientations with this magnet and the Y-axis linear guide 1 10 is constituted. Moreover, the magnet which is 
not illustrated [ which surrounds the Y-axis linear guide 1 12 of another side from the upper part and the 
side ] is prepared in the pars basilaris ossis occipitalis of the wafer stage WS 2, and the linear motor of the 
MUBINGU magnet mold which drives the wafer stage WS 2 to Y shaft orientations with this magnet and 
the Y-axis linear guide 1 12 is constituted. 

[0068] That is, the stage drive system which carries out XY two-dimensional actuation of the wafer stages 
WS1 and WS2 independently with the magnet which is not illustrated [ of the X-axis linear guides 122 and 
124 mentioned above, the X-axis linear motors 1 14, 1 16, 1 18, and 120, the Y-axis linear guides 110 and 112 
and the wafer stage WS 1, and WS2 pars basilaris ossis occipitalis ] consists of these operation gestalten. 
This stage drive system is controlled by the stage control unit 38 of drawing 1 . 

[0069] In addition, it is carrying out adjustable [ of the torque of the X-axis linear motors 114 and 1 16 of a 
couple prepared in the ends of the Y-axis linear guide 1 10 ] a little, and it is also possible to make the wafer 
stage WS 1 generate very small yawing, or to remove on it. It is similarly carrying out adjustable [ of the 
torque of the X-axis linear motors 118 and 120 of a couple prepared in the ends of the Y-axis linear guide 
1 12 ] a little, and it is also possible to make the wafer stage WS 2 generate very small yawing, or to remove 
on it. 

[0070] On said wafer stages WS [ WS1 and ] 2, wafers Wl and W2 are being fixed by vacuum adsorption 
etc. through the non-illustrated wafer holder. Minute actuation of the wafer holder is carried out by the non- 
illustrated Z-theta drive in Z shaft orientations and the direction (hand of cut of the circumference of the Z- 
axis) of theta which intersect perpendicularly with XY flat surface. Moreover, it is installed in the top face 
of the wafer stages WS1 and WS2 so that the reference mark plates FM1 and FM2 with which various 
reference marks were formed may become the respectively almost same height as wafers Wl and W2. 
These reference mark plates FM1 and FM2 are used in case the criteria location of for example, each wafer 
stage is detected. 

[0071] Moreover, the field 20 by the side of the X shaft orientations 1 of the wafer stage WS 1 (left lateral in 
drawing 1 ) and the field 21 by the side of the Y shaft orientations 1 (field by the side of the space back in 
drawing 1 ) are the reflector where mirror finish was made, and the field (right lateral in drawing 1 ) 22 of a 
side besides X shaft orientations of the wafer stage WS 2 and the field 23 by the side of one of Y shaft 
orientations are the reflector where mirror finish was made similarly. By being projected on the 
interferometer beam of each length measurement shaft which constitutes the interferometer systems 
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mentioned later, and receiving the reflected light with each interferometer, to these reflectors, the variation 
rate from the criteria location (generally fixed Miller is stationed on a projection optical system side face 
and the side face of alignment optical system, and let that be a datum plane) of each reflector is measured, 
and, thereby, the two-dimensional location of the wafer stages WS1 and WS2 is measured, respectively. In 
addition, the configuration of the length measurement shaft of interferometer systems is explained in flxll 
detail behind. 

[0072] As said projection optical system PL, it consists of two or more lens element which has the common 
optical axis of Z shaft orientations, and the cutback scale factor predetermined by the both-sides tele cent 
rucksack, for example, the dioptric system which has 1/5, is used here. For this reason, the passing speed of 
the scanning direction of the wafer stage at the time of scan exposure of step - and - scanning method is set 
to one fifth of the passing speed of a reticle stage. 

[0073] The alignment systems 24a and 24b of the off-axis (off-axis) method which had the same function in 
the both sides of X shaft orientations of this projection optical system PL as shown in drawing 1 are 
installed in the location which only the same distance separated from the optical-axis core (the projection 
core of a reticle pattern image, and coincidence) of a projection optical system PL, respectively. These 
alignment systems 24a and 24b have three kinds of alignment sensors, a LSA (Laser Step Alignment) 
system, a FIA (Filed Image Alignment) system, and a LIA (Laser Interferometric Alignment) system, and it 
is possible to perform X of the reference mark on a reference mark plate and the alignment mark on a wafer 
and location measurement of the Y two-dimensional direction. 

[0074] Here, a LSA system irradiates a laser beam at a mark, is flexible sensor that measures a mark 
location using diffraction and the scattered light, and is used for a broad process wafer from the former. A 
FIA system illuminates a mark with broadband (broadband) light, such as a halogen lamp, by carrying out 
the image processing of this mark image, is a sensor which measures a mark location and is used effective in 
the unsymmetrical mark on an aluminum layer or the front face of a wafer. Moreover, a LIA system makes 
the two diffracted lights which irradiated the laser beam which changed the frequency into the diffraction- 
grating-like mark slightly from the 2-way, and were generated interfere, is a sensor which detects the 
positional information of a mark from the phase, and is used effective in a low level difference or a surface 
dry-area wafer. 

[0075] With this operation gestalt, these three kinds of alignment sensors are properly used according to the 
object suitably, and the so-called search alignment which detects the location of the single dimension mark 
of three points on a wafer, and performs outline location measurement of a wafer, fine alignment which 
performs exact location measurement of each shot field on a wafer are performed. 

[0076] In this case, alignment system 24a is used for location measurement of the reference mark formed on 
the alignment mark on the wafer Wl held on the wafer stage WS 1, and the reference mark plate FM 1 etc. 
Moreover, alignment system 24b is used for location measurement of the reference mark formed on the 
alignment mark on the wafer W2 held on the wafer stage WS 2, and the reference mark plate FM 2 etc. 
[0077] A/D conversion of the information from each alignment sensor which constitutes these alignment 
systems 24a and 24b is carried out by the alignment control device 80, data processing of the digitized wave 
signal is carried out, and a mark location is detected. This result is sent to a main control unit 90, and the 
synchronous location amendment at the time of exposure etc. is directed from a main control unit 90 to a 
stage control unit according to that result. 

[0078] Furthermore, although the graphic display was omitted at drawing 1 in the aligner 10 of this 
operation gestalt As [ show / at drawing 5 / above Reticle R ] A projection optical system PL is minded. As 
a mark location detection means of the couple which consists of the TTR (Through The Reticle) alignment 
optical system using the exposure wavelength for observing simultaneously the reticle mark on Reticle R 
(graphic display abbreviation), and the mark on the reference mark plates FM [ FM1 and ] 2 The ** reticle 
alignment microscopes 142 and 144 are formed. The detecting signal of these reticle alignment microscopes 
142 and 144 is supplied to a main control unit 90. In this case, if deflection Miller 146 and 148 for leading 
the detection light from Reticle R to the reticle alignment microscopes 142 and 144, respectively is stationed 
free [ migration ] and an exposure sequence is started, deflection Miller 146 and 148 will shunt with the 
non-illustrated Miller driving gear under the command from a main control unit 90, respectively. In 
addition, since it is indicated by JP,7-176468,A etc., a configuration equivalent to the reticle alignment 
microscopes 142 and 144 is omitted about detailed explanation here. 

[0079] Moreover, although the graphic display was omitted in drawing 1 , as shown in drawing 4 , the auto- 
focusing / auto leveling measuring machine styles 130, 132, and 134 for investigating a focus location 
(henceforth a M AF/AL system") are formed in each of a projection optical system PL and the alignment 
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systems 24a and 24b. In order for the AF/AL system 132 to imprint the pattern on Reticle R on a wafer (Wl 
or W2) by scanning exposure among this at accuracy From the pattern formation side on Reticle R and the 
exposure side of Wafer W being conjugate about a projection optical system PL It is prepared in order to 
detect whether the exposure side of Wafer W has agreed within the limits of the depth of focus in the image 
surface of a projection optical system PL (is it focusing or not?). With this operation gestalt, the so-called 
multipoint AF system is used as an AF/AL system 132. 

[0080] Here, the detail configuration of the multipoint AF system which constitutes this AF/AL system 132 
is explained based on drawing 5 and drawing 6 . 

[0081] This AF/AL system (multipoint AF system) 132 consists of exposure optical system 151 which 
consists of an optical fiber bundle 150, a condenser lens 152, the pattern formation plate 154, a lens 156, 
Miller 158, and the exposure objective lens 160, and condensing optical system 161 which consists of the 
condensing objective lens 162, the hand-of-cut diaphragm 164, the image formation lens 166, and an electric 
eye 168, as shown in drawing 5 . 

[0082] Here, above-mentioned each part of a configuration of this AF/AL system (multipoint AF system) 
132 is explained with that operation. 

[0083] The illumination light of wavelength which does not expose the photoresist on a different wafer Wl 
(or W2) from the exposure light EL is drawn through an optical fiber bundle 150 from the source of the 
illumination light which is not illustrated, and the illumination light injected from this optical fiber bundle 
150 illuminates the pattern formation plate 154 through a condenser lens 152. The illumination light which 
penetrated this pattern formation plate 154 is projected on the exposure side of Wafer W through a lens 1 56, 
Miller 1 58, and the exposure objective lens 160, and projection image formation of the image of the pattern 
on the pattern formation plate 154 is aslant carried out to an optical axis AX to the exposure side of a wafer 
Wl (or W2). The illumination light reflected with the wafer Wl is projected on the light-receiving side of an 
electric eye 168 through the condensing objective lens 162, the hand-of-cut diaphragm 164, and the image 
formation lens 166, and re-image formation of the image of the pattern on the pattern formation plate 154 is 
carried out to the light-receiving side of an electric eye 168. Here, a main control unit 90 supplies the 
detecting signal from many (specifically, it is the slit pattern and the same number of the pattern formation 
plate 154) photo detectors of an electric eye 168 to a signal processor 170 while giving a predetermined 
oscillation to the hand-of-cut diaphragm 164 through excitation equipment 172. Moreover, a signal 
processor 170 supplies the focal signal of a large number which carried out the synchronous detection of 
each detecting signal, and obtained it with the driving signal of excitation equipment 172 to a main control 
unit 90 through the stage control unit 38. 

[0084] In this case, as shown in the pattern formation plate 154 at drawing 6 , the opening pattern 93-1 1 to 
93-59 of the shape of a slit of the 5x9=45 piece vertical direction is formed, and the image of the opening 
pattern of the shape of these slit is projected aslant (45 degrees) to the X-axis and a Y-axis on the exposure 
side of Wafer W. Consequently, the slit image of the matrix arrangement which inclined at 45 degrees to the 
X-axis and a Y-axis as shown in drawing 4 is formed. In addition, the sign IF in drawing 4 shows the 
lighting field on the reticle illuminated by the illumination system, and the lighting field on a wafer [****]. 
The beam for detection is irradiated by two-dimensional sufficiently larger area than the lighting field IF 
under a projection optical system PL so that clearly also from this drawing 4 . 

[0085] The other AF/AL systems 130 and 134 as well as this AF/AL system 132 are constituted. That is, 
with this operation gestalt, it has composition which can irradiate a detection beam also according to the 
AF/AL devices 130 and 134 in which it is used at the time of measurement of an alignment mark of the 
almost same field as the AF/AL system 132 used for the focal detection at the time of exposure. For this 
reason, highly precise alignment measurement is attained by performing location measurement of an 
alignment mark, performing auto-focusing / auto leveling by measurement of the same AF/AL system as the 
time of exposure, and control at the time of measurement of the alignment sensor by the alignment systems 
24a and 24b. If it puts in another way, the offset (error) by the position of a stage will not occur between the 
times of exposure and alignment. 

[0086] Next, a reticle drive is explained based on drawing 1 and drawing 2 . 

[0087] This reticle drive is equipped with the linear motor which is not illustrated [ which holds Reticle R 
for the reticle base board 32 top, and drives the movable reticle stage RST and this reticle stage RST in the 
two-dimensional direction of XY ], and the reticle interferometer systems which manage the location of this 
reticle stage RST. 

[0088] When this is explained further in full detail, in a reticle stage RST As shown in drawing 2 , the 
reticles Rl and R2 of two sheets can install now in the scanning direction (Y shaft orientations) at a serial. 
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This reticle stage RST Floatation support is carried out on the reticle base board 32 through a non-illustrated 
pneumatic bearing etc., and a minute revolution of minute actuation of X shaft orientations and the direction 
of theta and scan actuation of Y shaft orientations are made by the drive 30 (refer to drawing 1 ) which 
consists of a non-illustrated linear motor etc. In addition, although a drive 30 is a device which makes a 
driving source the same linear motor as the stage equipment mentioned above, by drawing 1 , a graphic 
display reaches for convenience and it is shown as a mere block from on [ of explanation ] expedient. For 
this reason, in case the reticles Rl and R2 on a reticle stage RST are double exposure, it is used selectively, 
and it has composition which can carry out a synchronous scan a wafer side also about which reticle. 
[0089] The parallel plate migration mirror 34 which changes from the same raw materials (for example, 
ceramic etc.) as a reticle stage RST to the edge by the side of one of X shaft orientations on this reticle stage 
RST is installed by Y shaft orientations, and the reflector is formed in the field by the side of one of X shaft 
orientations of this migration mirror 34 of mirror plane processing. The interferometer beam from the 
interferometer shown by length measurement shaft BI6X which constitutes the interferometer systems 36 of 
drawing 1 towards the reflector of this migration mirror 34 is irradiated, and the location of a reticle stage 
RST is measured in the interferometer by receiving that reflected light and measuring the relative 
displacement over a datum plane like a wafer stage side. Here, the interferometer which has this length 
measurement shaft BI6X has two independently measurable interferometer opticals axis actually, and 
location measurement of X shaft orientations of a reticle stage and measurement of the amount of YOINGU 
are possible for it. The interferometer which has this length measurement shaft BI6X is used in order to 
carry out the roll control of the reticle stage RST to reticle in the direction which cancels a relative 
revolution (rotational error) of a wafer based on the yawing information and X positional information of the 
wafer stages WS1 and WS2 from interferometers 16 and 18 which have length measurement shaft BI1X by 
the side of the wafer stage mentioned later, and BI2X or to perform the direction synchronousr control of X. 
[0090] On the other hand, the cube-corner-reflector mirrors 35 and 37 of a couple are installed in the side 
(space near side in drawing 1 ) besides Y shaft orientations which are scanning directions (the scanning 
direction) of a reticle stage RST. As opposed to the double pass interferometer of a non-illustrated couple to 
these cube-corner-reflector mirrors 35 and 37 to drawing 2 And length measurement shaft BI7Y, The 
interferometer beam shown by BI8Y is irradiated, and it is returned to the reflector on the reticle base board 
32 from the cube-corner-reflector mirrors 35 and 37. Then, each reflected reflected light is received with 
return and each double pass interferometer in the same optical path, and the relative displacement from the 
criteria location (it is a reflector on said reticle base board 32 at a reference position) of each cube-corner- 
reflector mirror 35 and 37 is measured. And the measurement value of these double pass interferometers is 
supplied to the stage control device 38 of drawing 1 , and the location of Y shaft orientations of a reticle 
stage RST is measured based on the average value. The information on this Y shaft-orientations location is 
used for the reticle of calculation of the relative position of the reticle stage RST and the wafer stages WS 
and WS 1 2 based on the measurement value of an interferometer which has length measurement shaft BI3Y 
by the side of a wafer, and the scanning direction at the time of the scan exposure based on this (Y shaft 
orientations), and the synchronousr control of a wafer. 

[0091] On the other hand, the cube-corner-reflector mirrors 35 and 37 of a couple are installed in the side 
(space near side in drawing 1 ) besides Y shaft orientations which are scanning directions (the scanning 
direction) of a reticle stage RST. As opposed to the double pass interferometer of a non-illustrated couple to 
these cube-corner-reflector mirrors 35 and 37 to drawing 2 And length measurement shaft BI7Y, The 
interferometer beam shown by BI8Y is irradiated, and it is returned to the reflector on the reticle base board 
32 from the cube-corner-reflector mirrors 35 and 37. Then, each reflected reflected light is received with the 
double pass interferometer of each return in the same optical path, and the relative displacement from the 
criteria location (it is a reflector on said reticle base board 32 at a reference position) of each cube-corner- 
reflector mirror 35 and 37 is measured. And the measurement value of these double pass interferometers is 
supplied to the stage control device 38 of drawing 1 , and the location of Y shaft orientations of a reticle 
stage RST is measured based on the average value. The information on this Y shaft-orientations location is 
used for the reticle of calculation of the relative position of the reticle stage RST and the wafer stages WS 
and WS 1 2 based on the measurement value of an interferometer which has length measurement shaft BI3Y 
by the side of a wafer, and the scanning direction at the time of the scan exposure based on this (Y shaft 
orientations), and the synchronousr control of a wafer. 

[0092] That is, reticle interferometer systems are constituted from this operation gestalt by the double pass 
interferometer of a couple shown by the interferometer 36 and length measurement shaft BI7Y, and BI8Y. 
[0093] Next, the interferometer systems which manage the location of the wafer stages WST1 and WST2 
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are explained, referring to drawing 1 thru/or drawing 3 . 

[0094] As shown in these drawings, the projection core and alignment system 24a of a projection optical 
system PL, The 1 st shaft (X-axis) passing through each detection core of 24b is met. In the field by the side 
of the X shaft orientations 1 of the wafer stage WS 1 The interferometer beam shown by 1st length 
measurement shaft BI1X from the interferometer 16 of drawing 1 is irradiated, and the interferometer beam 
shown by 2nd length measurement shaft BI2X from the interferometer 1 8 of drawing 1 is similarly 
irradiated by the field of a side besides X shaft orientations of the wafer stage WS 2 in accordance with the 
1st shaft. And in interferometers 16 and 18, by receiving these reflected lights, the relative displacement 
from the criteria location of each reflector is measured, and X shaft-orientations location of the wafer stages 
WS1 and WS2 is measured. Here, as shown in drawing 2 , interferometers 16 and 18 are 3 shaft 
interferometers which have three opticals axis each, and tilt measurement and theta measurement are 
possible for them in addition to measurement of X shaft orientations of the wafer stages WS1 and WS2. The 
output value of each optical axis can be independently measured now. Here, since Z and the leveling stage 
which is not illustrated [ which performs minute actuation and dip actuation of theta stage which is not 
illustrated / which performs theta revolution of the wafer stages WS1 and WS2 /, and Z shaft orientations ] 
are under a reflector actually, it can act as the monitor of all the amounts of actuation at the time of tilt 
control of a wafer stage with these interferometers 16 and 18. 

[0095] In addition, each interferometer beam of 1st length measurement shaft BI1X and 2nd length 
measurement shaft BI2X The wafer stages WS1 and WS2 are always hit [ therefore ] throughout the 
successive range of the wafer stages WS1 and WS2. About X shaft orientations The location of the wafer 
stages WS1 and WS2 is managed also based on the measurement value of 1st length measurement shaft 
BI1X and 2nd length measurement shaft BI2X or the times of any, such as the time of the activity of the 
alignment systems 24a and 24b, at the time of the exposure using a projection optical system PL. 
[0096] Moreover, the interferometer which has 3rd length measurement shaft BI3Y which crosses at right 
angles to the 1st shaft (X-axis) focusing on projection of a projection optical system PL as shown in drawing 
2 and drawing 3 , The interferometer which has length measurement shaft BI4Y as the 4th length 
measurement shaft which intersects the 1st shaft (X-axis) vertically focusing on each detection of the 
alignment systems 24a and 24b, respectively, and BI5Y, respectively is formed (however, only the length 
measurement shaft is illustrated all over drawing). 

[0097] In the case of this operation gestalt, for the direction location measurement of Y of the wafer stages 
WS1 and WS2 at the time of the exposure using a projection optical system PL The measurement value 
based on [ of a projection optical system ] projection (i.e., the interferometer of length measurement shaft 
BI3Y which passes an optical axis AX) is used. For the direction location measurement of Y of the wafer 
stage WS 1 at the time of the activity of alignment system 24a The detection core of alignment system 24a, 
i.e., the measurement value of length measurement shaft BI4Y which passes an optical axis SX, is used. For 
the direction location measurement of Y of the wafer stage WS 2 at the time of an alignment system 24b 
activity The detection core of alignment system 24b, i.e., the measurement value of length measurement 
shaft BI5Y which passes an optical axis SX, is used. 

[0098] Therefore, according to each service condition, although the interferometer length measurement shaft 
of Y shaft orientations will separate from the reflector of the wafer stages WS1 and WS2, since it does not 
separate from at least one length measurement shaft, i.e., length measurement shaft BI1X, and BI2X from 
the reflector of each wafer stage WS1 and WS2, the interferometer optical axis to be used can reset the 
interferometer by the side of Y in the proper location which entered on the reflector. The reset approach of 
this interferometer is explained in full detail behind. 

[0099] In addition, each interferometer of length measurement shaft BI3Y for the above-mentioned Y 
measurement, BI4Y, and BI5Y is a biaxial interferometer which has two opticals axis each, and tilt 
measurement is possible for it in addition to measurement of Y shaft orientations of the wafer stages WS1 
and WS2. [0100] which has been alike and become so that the output value of each optical axis can be 
measured independently The interferometer systems which manage the two-dimensional coordinate location 
of the wafer stages WS1 and WS2 are constituted from this operation gestalt by a total of five 
interferometers of three interferometers which have interferometers 16 and 18 and length measurement shaft 
BI3Y, BI4Y, and BI5Y. 

[0101] Moreover, with this operation gestalt, while one side of the wafer stages WS1 and WS2 is 
performing the exposure sequence, another side performs wafer exchange and a wafer alignment sequence, 
so that it may mention later, but based on the output value of each interferometer, migration of the wafer 
stages WS1 and WS2 is managed by the stage control device 38 according to the command of a main 
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control unit 90 so that there may be no interference of both stages in this case. 

[0102] Next, an illumination system is explained based on drawing 1 . This illumination system consists of 
the exposure light source 40, a shutter 42, Miller 44, the beam expanders 46 and 48, the 1st fly eye lens 50, a 
lens 52, oscillating Miller 54, a lens 56, the 2nd fly eye lens 58, a lens 60, the fixed blind 62, a movable 
blind 64, a relay lens 66, and 68 grades, as shown in drawing 1 . 

[0103] Here, above-mentioned each part of a configuration of this illumination system is explained with that 
operation. 

[0104] After the laser beam injected from the light source section 40 which consists of KrF excimer laser 
which is the light source, and dimming systems (a dimming plate, aperture diaphragm, etc.) penetrates a 
shutter 42, Miller 44 deviates, it is orthopedically operated by the suitable beam diameter with the beam 
expanders 46 and 48, and incidence of it is carried out to the 1st fly eye lens 50. The flux of light by which 
incidence was carried out to this 1 st fly eye lens 50 is divided into two or more flux of lights by the element 
of the fly eye lens arranged two-dimensional, and incidence is carried out to the 2nd fly eye lens 58 from the 
include angle from which each flux of light differed again with a lens 52, oscillating Miller 54, and a lens 
56. The flux of light injected from this 2nd fly eye lens 58 With a lens 60, the fixed blind 62 installed in 
Reticle R and a location [****] i s reached. After the cross-section configuration is specified in a 
predetermined configuration here, the movable blind 64 arranged in the location slightly defocused from the 
conjugation side of Reticle R is passed, and it passes through relay lenses 66 and 68. As uniform 
illumination light The rectangle slit-like lighting field IA (refer to drawing 2 ) is illuminated here [ the 
predetermined configuration and here ] where it was specified with the above-mentioned fixed blind 62 on 
Reticle R. 

[0105] Next, a control system is explained based on drawing 1 . This control system consists of the light 
exposure control devices 70 and stage control-device 38 grades which the subordinate of this main control 
unit 90 has centering on the main control unit 90 as a control means which controls the whole equipment in 
generalization. 

[0106] Here, the actuation at the time of exposure of the projection aligner 10 applied to this operation 
gestalt focusing on actuation of above-mentioned each part of a configuration of a control system is 
explained. 

[0107] Direct the light exposure control device 70 to the shutter driving gear 72, it makes the shutter 
actuator 74 drive, before a synchronous scan with Reticle R and a wafer (Wl or W2) is started, and opens a 
shutter 42. 

[0108] Then, according to directions of a main control unit 90, the synchronous scan (scanning control) of 
Reticle R, Wafer (Wl or W2) RST, i.e., a reticle stage, and a wafer stage (WS1 or WS2) is started by the 
stage control device 38. This synchronous scan is performed by controlling each linear motor which 
constitutes the drive system of the reticle actuator 30 and a wafer stage by the stage control device 38, 
carrying out the monitor of the measurement value of length measurement shaft BI6X to length 
measurement shaft BI7Y of length measurement shaft BI3Y of the interferometer systems mentioned above, 
length measurement shaft BI1X or BI2X, and reticle interferometer systems, and BI8Y. 
[0109] And when uniform control of both the stages is carried out within a predetermined allowable error, it 
directs to the laser control unit 76, and pulse luminescence is made to start in the light exposure control unit 
70. The lighting field IA of said rectangle of the reticle R by which the chromium vacuum evaporationo of 
the pattern was carried out is illuminated by this by the illumination light from an illumination system on the 
underside, the image of the pattern in the lighting field is reduced by the projection optical system PL by 1/5 
time, and projection exposure is carried out on the wafer (Wl or W2) with which the photoresist was 
applied to the front face. Here, compared with the pattern space on reticle, the slit width of the scanning 
direction of the lighting field I A is narrow, it is carrying out the synchronous scan of Reticle R and the wafer 
(Wl or W2) as mentioned above, and sequential formation of the image of the whole surface of a pattern is 
carried out to the shot field on a wafer so that clearly also from drawing 2 . 

[0110] Here to the initiation and coincidence of pulse luminescence which were mentioned above the light 
exposure control unit 70 Until direct to the Miller driving gear 78, it makes oscillating Miller 54 drive and 
the pattern space on Reticle R passes through the lighting field IA (refer to drawing 2 ) thoroughly That is, 
nonuniformity reduction of the interference fringe generated by two fly eye lenses 50 and 58 by performing 
this control continuously is performed until the image of the whole surface of a pattern is formed in the shot 
field on a wafer. 

[0111] Moreover, synchronizing with Reticle R and the scan of Wafer W, actuation control of the movable 
blind 64 is carried out by the blind control device 39, and such synchronous operation of a series of is 
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managed by the stage control device 38 so that the illumination light may not leak during the above- 
mentioned scan exposure outside the protection-from-light field on the reticle in the shot edge section. 
[0112] By the way, since it is necessary to carry out luminescence of the pulse luminescence by the laser 
control unit 76 mentioned above n times (for n to be a forward integer) while the point of the arbitration on a 
wafer Wl and W2 passes lighting field width (w), if it sets an oscillation frequency to f and wafer scan 
speed is set to V, it needs to fill a degree type (2). 
[0113] tfn=V/w (2) 

Moreover, if exposure energy of one pulse irradiated on a wafer is set to P and resist sensibility is set to E, it 
is necessary to fill a degree type (3). 
[0114]nP=E (3) 

Thus, the light exposure control unit 70 calculates all about the adjustable amount of the exposure energy P 
and the oscillation frequency f, and by controlling the dimming system which issued the command to the 
laser control unit 76, and was formed in the exposure light source 40, it carries out adjustable [ of the 
exposure energy P and the oscillation frequency f], or it is constituted so that the shutter driving gear 72 and 
the Miller driving gear 78 may be controlled. 

[0115] Furthermore, in a main control unit 90, when, amending the migration starting position (synchronous 
location) of a reticle stage and a wafer stage which performs a synchronous scan at the time of scanning 
exposure for example, amendment of the stage location according to the amount of amendments is directed 
to the stage control device 38 which carries out migration control of each stage. 

[0116] Furthermore, in the projection aligner of this operation gestalt, the 1st carrier system for which a 
wafer is exchanged between the wafer stages WS 1, and the 2nd carrier system which performs wafer 
exchange between the wafer stages WS 2 are formed. 

[0117] As are shown in drawing 7 , and the 1st carrier system is later mentioned between the wafer stages 
WS 1 in a left-hand side wafer loading location, it performs wafer exchange. This 1st carrier system The 1st 
unload arm 184 attached in the 1st loading guide 182 prolonged in Y shaft orientations, the 1st slider 186 
which moves along with this loading guide 182 and the 2nd slider 190, and the 1st slider 186, It consists of 
the 1st wafer loader constituted including the 1st load arm 188 grade attached in the 2nd slider 190, and the 
1st pin center,large rise 180 which consists of three vertical -movement members prepared on the wafer stage 
WS1. 

[01 18] Here, actuation of the wafer exchange by this 1st carrier system is explained briefly. 
[0119] Here, as shown in drawing 7 , the case where it is exchanged in wafer Wl f on the wafer stage WS 1 
in a left-hand side wafer loading location and the wafer Wl conveyed by the 1st wafer loader is explained. 
[0120] First, in a main control unit 90, the vacuum of the wafer holder which is not illustrated on the wafer 
stage WS 1 is turned off through a non-illustrated switch, and adsorption of wafer WT is canceled. 
[0121] Next, in a main control unit 90, specified quantity lifting actuation of the pin center,large rise 180 is 
carried out through a non-illustrated pin center,large rise drive system. Thereby, wafer Wl' is raised to a 
predetermined location. In this condition, migration of the 1st unload arm 184 is supported to a non- 
illustrated wafer loader control unit with a main control unit 90. By this, actuation control of the 1st slider 
186 is carried out by the wafer loader control unit, the 1st unload arm 184 moves onto the wafer stage WS 1 
along with the loading guide 1 82, and it is located just under wafer Wl \ 

[0122] In this condition, downward actuation of the pin center,large rise 180 is carried out to a 
predetermined location with a main control unit 90. Since wafer Wl 1 is received and passed to the 1st unload 
arm 1 84 in the middle of descent of this pin center,large rise 1 80, in a main control unit 90, vacuum 
initiation of the 1st unload arm 184 is directed to a wafer loader control device. Thereby, adsorption 
maintenance of wafer Wl 1 is carried out at the 1st unload arm 184. 

[0123] Next, in a main control unit 90, evacuation of the 1st unload arm 184 and migration initiation of the 
1st load arm 188 are directed to a wafer loader control unit. The 2nd slider 190 starts migration in the 
direction of +Y in one with the 1st load arm 188 holding a wafer Wl at the same time the 1st unload arm 
184 starts migration in the direction of -Y of drawing 7 in one with the 1st slider 186 by this. And when the 
1st load arm 188 comes above the wafer stage WS 1, while the 2nd slider 190 is stopped by the wafer loader 
control unit, the vacuum of the 1st load arm 188 is canceled. 

[0124] Lifting actuation of the pin center,large rise 180 is carried out, and a wafer Wl is made to be lifted 
from a lower part by the pin center,large rise 1 80 in a main control unit 90 in this condition. Subsequently, 
in a main control unit 90, evacuation of a load arm is directed to a wafer loader control unit. The 2nd slider 
190 starts migration in the direction of -Y in one with the 1st load arm 188 by this, and evacuation of the 1st 
load arm 188 is performed. With a main control unit 90, start downward actuation of the pin center,large rise 
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1 80, the wafer holder which is not illustrated on the wafer stage WS 1 is made to lay a wafer Wl, and the 
vacuum of the wafer holder concerned is turned ON at evacuation initiation and coincidence of this 1st load 
arm 188. Thereby, a series of sequences of wafer exchange are completed. 

[0125] Similarly, the 2nd carrier system performs wafer exchange like **** between the wafer stages WS 2 
in a right-hand side wafer loading location, as shown in drawing 8 . This 2nd carrier system The 2nd unload 
arm 194 attached in the 3rd slider 196 which moves along with the 2nd loading guide 192 prolonged in Y 
shaft orientations, and this 2nd loading guide 192 and the 4th slider 200, and the 3rd slider 196, It consists of 
the 2nd wafer loader constituted including the 2nd load arm 198 grade attached in the 4th slider 200, and the 
2nd pin center,large rise of un-illustrating [ which was prepared on the wafer stage WS 2 ]. 
[0126] Next, based on drawing 7 and drawing 8 , parallel processing by two wafer stages which are the 
descriptions of this operation gestalt is explained. 

[0127] The top view in the condition that exchange of a wafer is performed between the wafer stage WS 1 
and the 1 st carrier system as mentioned above in the wafer W2 on the wafer stage WS 2 in the left-hand side 
loading location while performing exposure actuation through the projection optical system PL is shown in 
drawing 7 . In this case, on the wafer stage WS 1, as it mentions later succeedingly to wafer exchange, 
alignment actuation is performed. In addition, in drawing 7 , position control of the wafer stage WS 2 under 
exposure actuation is performed based on the measurement value of length measurement shaft BI2X of 
interferometer systems, and BI3 Y, and wafer exchange and position control of the wafer stage WS 1 where 
alignment actuation is performed are performed based on the measurement value of length measurement 
shaft BI1X of interferometer systems, and BI4Y. 

[0128] In the loading location of the left-hand side shown in this drawing 7 , it is the arrangement by which 
the reference mark on the reference mark plate FM 1 of the wafer stage WS 1 comes just under alignment 
system 24a (refer to drawing 9 (A)). For this reason, in the main control unit 90, before alignment system 
24a detects the reference mark MK2 on the reference mark plate FM 1 , reset of the interferometer of length 
measurement shaft BI4Y of interferometer systems is performed. 

[0129] The situation of image incorporation which detects an example of the configuration of a reference 
mark MK2 and it by the FIA system sensor of alignment system 24a is shown in drawing 9 (B). In this 
drawing 9 (B), the cross-joint-like mark which Sign Sx shows the image incorporation range of CCD, and is 
shown with Sign M is an index in a FIA system sensor. Here, although only the image incorporation range 
of X shaft orientations is shown, of course, the image incorporation with the same said of Y shaft 
orientations is performed actually. 

[01 30] When the image of the mark MK2 of drawing 9 (B) is captured by the sensor of a FIA system, the 
wave signal acquired by the image-processing system in the alignment control unit 80 is shown in drawing 9 
(C). The location of the mark MK2 on the basis of an index core is detected in analyzing this wave signal in 
the alignment control unit 80. In a main control unit 90 Based on the location of said mark MK2, and length 
measurement shaft BI1X and the measurement result of the interferometer of BI4Y, the coordinate location 
of the mark MK2 on the reference mark plate FM 1 in the system of coordinates (suitably henceforth "the 
1st stage system of coordinates") using length measurement shaft BI1X and BI4Y is computed. 
[013 1] It continues at the wafer exchange mentioned above and reset of an interferometer, and search 
alignment is performed. Only in PURIARAIMENTO made during conveyance of a wafer Wl, since the 
position error is large, the search alignment performed after the wafer exchange is PURIARAIMENTO 
again performed on the wafer stage WS 1 . The location of three search alignment marks (not shown) 
specifically formed on the wafer Wl laid on the stage WS 1 is measured using the sensor of the LSA system 
of alignment system 24a etc., and alignment of X of a wafer Wl , Y, and the direction of theta is performed 
based on the measurement result. Actuation of each part in the case of this search alignment is controlled by 
the main control unit 90. 

[0132] Fine alignment which searches for the array of each shot field on a wafer Wl here using EGA is 
performed after termination of this search alignment. Specifically by interferometer systems (length 
measurement shaft BI1X, BI4Y) Carrying out sequential migration of the wafer stage WS 1 based on the 
shot array data on a design (alignment mark location data) managing the location of the wafer stage WS 1 
The alignment mark location of the predetermined sample shot on a wafer Wl is measured by the sensor of 
the FIA system of alignment system 24a etc., and all shot array data are calculated by the statistics operation 
by the least square method based on the design coordinate data of this measurement result and a shot array. 
Thereby, the coordinate location of each shot is computed on the above-mentioned 1 st stage system of 
coordinates. In addition, actuation of each part in the case of this EGA is controlled by the main control unit 
90, and the above-mentioned operation is performed by the main control unit 90. 
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[0133] And with a main control unit 90, the relative-position relation of each shot to a mark MK2 is 
computed by subtracting the coordinate location of a reference mark MK2 mentioned above from the 
coordinate location of each shot. 

[0134] Location measurement of an alignment mark is performed, performing auto-focusing / auto leveling 
by measurement of the same AF/AL system 132 (refer to drawing 4 ) as the time of exposure, and control at 
the time of measurement by alignment system 24a, as mentioned above, and it can avoid producing the 
offset (error) by the position of a stage between the times of alignment and exposure in the case of this 
operation gestalt. 

[0135] At the wafer stage WS 1 side, while the above-mentioned wafer exchange and alignment actuation 
are performed, by the wafer stage WS 2 side, the reticles Rl and R2 of two sheets as shown in drawing 12 
are used, and double exposure is continuously performed by step - and - scanning method, changing 
exposure conditions. 

[0136] Relative-position-related calculation of each shot to a mark MK2 is specifically beforehand 
performed like the wafer Wl side mentioned above. This result, It is based on the result of relative-position 
detection (this is explained in full detail behind) of the wafer side top projection image of the marks MK1 
and MK3 on the criteria arc plate FM 1 under the reticle alignment microscopes 144 and 142, and the marks 
RMK1 and RMK3 corresponding to it on reticle. Scanning exposure is performed by making a scanning 
direction carry out the synchronous scan of a reticle stage RST and the wafer stage WS 2 at every exposure 
of each shot field, carrying out sequential positioning of the shot field on a wafer W2 at the optical-axis 
lower part of a projection optical system PL. 

[0137] The exposure to all the shot fields on such a wafer W2 continues also after reticle exchange, and is 
performed. As exposure sequence of concrete double exposure, as shown in drawing 13 (A) After 
performing sequential scan exposure for each shot field of a wafer Wl to A1-A12 using reticle R2 (A 
pattern), In order of B1-B12 which are shown in drawing 13 (B), scanning exposure is performed, after 
carrying out specified quantity migration of the reticle stage RST in a scanning direction using a drive 
system 30 and setting reticle Rl (B pattern) as an exposure location. Since reticle R2 differs in exposure 
conditions (AF/AL, light exposure) or transmission from reticle Rl at this time, it is necessary to measure 
each condition at the time of reticle alignment, and to change conditions according to that result. 
[0138] Actuation of each part in the double exposure of this wafer W2 is also controlled by the main control 
unit 90. 

[0139] When the direction of the wafer stage ended previously will be in a waiting state and both actuation 
ends the exposure sequence, and the wafer exchange and the alignment sequence which are performed in 
parallel on two wafer stages WS [ WS1 and ] 2 shown in drawing 7 mentioned above, migration control of 
the wafer stages WS1 and WS2 is carried out to the location shown in drawing 8 . And as for the wafer Wl 
on the wafer stage WS 1 where wafer exchange was made by the right-hand side loading position, and the 
alignment sequence ended the wafer W2 on the wafer stage WS 2 which the exposure sequence ended, an 
exposure sequence is performed under a projection optical system PL. 

[0140] By the right-hand side loading position shown in drawing 8 , the reference mark MK2 on the 
reference mark plate FM 2 will be positioned in the bottom of alignment system 24b as well as a left-hand 
side loading position, and the above-mentioned wafer exchange actuation and an alignment sequence will be 
performed. Of course, the reset action of the interferometer which has length measurement shaft BI5Y of 
interferometer systems is performed in advance of detection of the mark MK2 on the reference mark plate 
FM 2 by alignment system 24b. 

[0141] Next, the reset action of the interferometer by the main control unit 90 at the time of shifting to the 
condition of drawing 8 from the condition of drawing 7 is explained. 

[0142] Although the wafer stage WS 1 is moved to the location (refer to drawing 10 (A)) to which the 
reference mark on the reference mark plate FM 1 comes just under the optical-axis AX core (projection 
core) of the projection optical system PL shown in drawing 8 after it performs alignment by the left-hand 
side loading position Since incidence of the interferometer beam of length measurement shaft BI4Y will not 
be carried out to the reflector 21 of the wafer stage WS 1 in the middle of this migration, it is difficult to 
move the wafer stage WS 1 to the location of drawing 8 promptly after alignment termination. For this 
reason, the following devices are carried out with this operation gestalt. 

[0143] Namely, as explained previously, when the wafer stage WS 1 is located into a left-hand side loading 
position with this operation gestalt Since it is set up so that the reference mark plate FM 1 may come just 
under alignment system 24a, and the interferometer of length measurement shaft BI4Y is reset in this 
location Once return the wafer stage WS 1 to this location, and it is based on the distance (referred to as BL 
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for convenience) of the detection core of alignment system 24a and the optical-axis core (projection core) of 
a projection optical system PL which are beforehand known from that location. Only distance BL moves the 
wafer stage WS 1 to X shaft-orientations right-hand side, carrying out the monitor of the measurement value 
of the interferometer 16 of length measurement shaft BI1X with which an interferometer beam does not go 
out. By this, the wafer stage WS 1 will be moved to the location shown in drawing 8 . 
[0144] And in a main control unit 90, as shown in drawing 10 (A), the reticle alignment microscopes 144 
and 142 perform relative-position detection of the wafer side top projection image of the marks MK1 and 
MK3 on the reference mark plate FM 1, and the marks RMK1 and RMK3 corresponding to it on reticle 
using exposure light. 

[0145] The wafer side top projection image of the mark RMK (RMK1, RMK2) on Reticle R is shown in 
drawing 10 (B), and the mark MK (MK1, MK3) on a reference mark plate is shown in drawing (C). 
Moreover, the situation of image incorporation which detects simultaneously the mark MK (MK1, MK3) on 
the wafer side top projection image of the mark RMK (RMK1, RMK2) on Reticle R and a reference mark 
plate is shown in the reticle alignment microscopes 144 and 142 in the state of drawing 10 (A) at drawing 10 
(D). In this drawing 10 (D), Sign SRx shows the image incorporation range of CCD which constitutes a 
reticle alignment microscope. The wave signal with which it might be processed by the image-processing 
system whose image captured above is not illustrated is shown in drawing 10 (E). 

[0146] In a main control unit 90, before incorporating this wave signal wave form, the interferometer of 
length measurement shaft BI3 Y is reset. A reset action can be performed when the length measurement shaft 
used for a degree can irradiate a wafer stage side face. 

[0147] The coordinate location of the marks MK1 and MK3 on the reference mark plate FM 1 in system of 
coordinates (2nd stage system of coordinates) using length measurement shaft BI1X and BI3Y by this, The 
wafer side top projection image coordinate location of the mark RMK on reticle R will be detected, and the 
relative-position relation between an exposure location (projection core of a projection optical system PL), 
and the mark MK1 on the reference mark plate FM 1 and MK3 coordinate location is called for according to 
both difference. 

[0148] And in a main control unit 90, an exposure location and the relative-position relation of each shot are 
computed more nearly eventually than the relative-position relation of each shot to the mark MK2 on the 
orientation plate FM 1 for which it asked previously, and the relative relation between an exposure location, 
and the mark MK1 on an orientation plate FM 1 and MK3 coordinate location. According to the result, as 
shown in drawing 1 1 , exposure of each shot on a wafer Wl will be performed. 

[0149] As mentioned above, even if it performs the reset action of an interferometer, the reason in which 
high-degree-of-accuracy alignment is possible is because spacing of a reference mark and the virtual 
location computed by measurement of a wafer mark is computed by the same sensor by measuring the 
alignment mark of each shot field on a wafer Wl , after measuring the reference mark on the reference mark 
plate FM 1 by alignment system 24a. It is because highly precise exposure actuation can be performed even 
if the interferometer beam of the interferometer of Y shaft orientations will go out during migration of a 
wafer stage and will reset again by adding said relative distance to that value, if the response with an 
exposure location and a reference mark location has been taken under the reticle alignment microscopes 142 
and 144 before exposure since a reference mark and the relative-position relation (relative distance) of the 
location which should be exposed are called for at this event. 

[0150] In addition, since reference marks MK1-MK3 are on the always same orientation plate, if the 
drawing error is searched for beforehand, there will be no fluctuation factor only at offset management. 
Moreover, although RMK1 and RMK2 may have the offset by the reticle drawing error, if two or more 
marks are used at the time of reticle alignment, and a drawing error is mitigated or the reticle mark drawing 
error is beforehand measured so that it may be indicated by the publication-number No. 67271 [ five to ] 
official report, for example, it can respond only by offset management similarly. 
[0151] Moreover, of course, the wafer stage WS 1 may be promptly moved linearly to the location of 
drawing 8 after alignment termination, carrying out the monitor of the measurement value of length 
measurement shaft BI1X and BI4Y, when length measurement shaft BI4Y does not go out, while the wafer 
stage WS 1 moves to the location of drawing 8 from an alignment termination location. In this case, it may 
be made to perform the reset action of an interferometer from relative-position detection of the wafer side 
top projection image of the marks MK1 and MK3 on the reference mark plate FM 1 under the reticle 
alignment microscopes 144 and 142, and the marks RMK1 and RMK3 corresponding to it on reticle at 
which [ former ] event after the event of length measurement shaft BI3Y which passes along the optical axis 
AX of a projection optical system PL starting the reflector 21 which intersects perpendicularly with the Y- 
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axis of the wafer stage WS 1 . 

[0152] What is necessary is to move the wafer stage WS 2 from an exposure termination location like the 
above to the loading position of the right-hand side shown in drawing 8 , and just to perform the reset action 
of the interferometer of length measurement shaft BI5Y. 

[0153] Moreover, an example of the timing of the exposure sequence which carries out sequential exposure 
of each shot field on the wafer Wl held on the wafer stage WS 1 is shown in drawing 14 , and the timing of 
this and the alignment sequence on the wafer W2 held on the wafer stage WS 2 performed in juxtaposition 
is shown in drawing 15 . With this operation gestalt, improvement in a throughput is in drawing by 
performing an exposure sequence, and wafer exchange and an alignment sequence in parallel to the wafers 
Wl and W2 on each wafer stage, moving independently two wafer stages WS1 and WS2 in the two- 
dimensional direction. 

[0154] However, when carrying out concurrent processing of two actuation using two wafer stages, the 
actuation performed on one wafer stage may affect the actuation to which it is carried out on the wafer stage 
of another side as a disturbance factor. Moreover, the actuation which does not affect the actuation 
performed on the wafer stage of another side also has the actuation carried out to reverse on one wafer stage. 
So, with this operation gestalt, it divides into the actuation which causes disturbance among the actuation 
which carries out parallel processing, and the actuation not becoming, and timing adjustment of each 
actuation is achieved so that actuation leading to disturbance or actuation leading to disturbance may be 
performed simultaneously. 

[0155] For example, during scanning exposure, since the synchronous scan of a wafer Wl and the reticle R 
is carried out at uniform velocity, when not becoming a disturbance factor, it is necessary to eliminate the 
disturbance factor of the from else as much as possible. For this reason, during the scanning exposure on one 
wafer stage WS 1 , timing adjustment is made so that it may be in a quiescent state in the alignment sequence 
performed with the wafer W2 on the wafer stage WS 2 of another side. Namely, since mark measurement in 
an alignment sequence is performed in the condition of having made the wafer stage WS 2 standing it still in 
a mark location, for scanning exposure, it does not cause disturbance but can perform [ be / it / under / 
scanning exposure / concurrency ] mark measurement. The scanning exposure shown to a wafer Wl in 
drawing 15 by the number "1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23" of operation when this is seen by 
drawing 14 and drawing 15 , It turns out that mark measurement actuation in each alignment mark location 
shown to a wafer W2 in drawing 16 by the number "1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23" of operation is 
performed synchronizing with mutual. On the other hand, since it is uniform motion during scanning 
exposure also in an alignment sequence, it does not become disturbance but high-degree-of-accuracy 
measurement can be performed. 

[0156] Moreover, it is possible to be the same at the time of wafer exchange. Since especially the oscillation 
produced in case a wafer is delivered to a pin center,large rise from a load arm can cause disturbance, 
according to the time of acceleration and deceleration before and after [ before scanning exposure ] coming 
to perform a synchronous scan at uniform velocity (it becomes a disturbance factor), it may be made to 
deliver a wafer. 

[0157] Timing adjustment mentioned above is performed by the main control unit 90. 

[0158] As explained above, according to the projection aligner 10 of this operation gestalt, two wafer stages 
WS1 and WS2 which hold two wafers independently, respectively are provided. While moving these two 
wafer stages independently of the XYZ direction and performing wafer exchange and alignment actuation 
on one wafer stage Since each other actuation was switched when we decided to perform exposure actuation 
on the wafer stage of another side and both actuation was completed, it becomes possible to raise a 
throughput substantially. 

[0159] moreover, from it having been made to perform the measurement sequence of the reference mark 
plate arranged on a wafer stage, while resetting the interferometer of the length measurement shaft used in 
the actuation after a switch, when switching the above-mentioned actuation The length measurement shaft 
of interferometer systems is the reflector (when forming a migration mirror independently) of a wafer stage. 
Since there is no inconvenience and it becomes possible to shorten the reflector (for it to be a migration 
mirror when forming a migration mirror independently) of a wafer stage especially even if it separates from 
this migration mirror The miniaturization of a wafer stage can be realized easily and die length of one side 
of a wafer stage can specifically be miniaturized even in the magnitude of slightly larger extent than a wafer 
diameter. In addition to becoming possible to include easily two wafer stages which can carry out movable 
independently by this in equipment, it becomes possible to raise the positioning engine performance of each 
wafer stage. 
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[0160] furthermore, about the wafer stage of the direction where exposure actuation is performed The reticle 
alignment microscopes 142 and 144 (exposure light alignment sensor) which minded [ the interferometer 
reset for length measurement and ] the projection optical system PL perform mark measurement on a 
reference mark plate. From our having decided to perform mark measurement on a reference mark plate to 
the interferometer reset for length measurement, and coincidence by alignment system 24a or 24b (off-axis 
alignment sensor) about the wafer stage of the direction where wafer exchange and alignment actuation are 
performed It becomes possible [ switching the interferometer length measurement shaft which manages the 
location of a wafer stage ] also in the case of exposure by the alignment by each alignment system, and the 
projection optical system. In this case, in case a mark on ** reference mark plate is measured in alignment 
system 24a or 24b Measure the coordinate location of this mark on the 1 st stage system of coordinates, and 
detect the alignment mark of the sample shot on a wafer after that [ ** ], and it is asked for the array 
coordinate (coordinate location for exposure) of each shot on the 1st stage system of coordinates by the 
EGA operation. ** Ask for the relative-position relation between a mark on a reference mark plate, and the 
coordinate location for exposure of each shot from the result of the above-mentioned ** and **. ** The 
reticle alignment microscopes 142 and 144 detect the relative-position relation between the mark on a 
reference mark plate, and a reticle projection coordinate location on the 2nd stage system of coordinates 
through a projection optical system PL before exposure. ** Since each shot is exposed using the above- 
mentioned ** and **, even if it switches the interferometer length measurement shaft which manages the 
location of a wafer stage, it can expose with high degree of accuracy. Consequently, without performing 
base-line measurement which measures the projection core of a projection optical system like the former, 
and spacing based on [ of an alignment system ] detection, the alignment of a wafer becomes possible and it 
becomes unnecessary [ loading of a big reference mark plate which is indicated by the publication-number 
No. 176468 / seven to / official report ]. 

[0161] Moreover, since at least two alignment systems which perform mark detection on both sides of a 
projection optical system PL are provided according to the above-mentioned operation gestalt, it becomes 
possible by shifting two wafer stages by turns to carry out parallel processing of the alignment actuation 
performed using alternation in each alignment system, and the exposure actuation. 

[0162] Moreover, according to the above-mentioned operation gestalt, the neighborhood of an alignment 
system, and since it is arranged so that it can carry out especially in each alignment location, the shift to an 
alignment sequence from wafer exchange is performed smoothly, and the wafer loader which performs 
wafer exchange can obtain a higher throughput. 

[0163] Furthermore, since a high throughput which was mentioned above is obtained according to the 
above-mentioned operation gestalt, even if it detaches the alignment system of an off-axis more greatly than 
a projection optical system PL and installs it, the effect of degradation of a throughput is almost lost. For 
this reason, it is high N.A. (numerical aperture) of a straight cylinder mold, and it becomes possible to 
design and install the small optical system of aberration. 

[0164] Moreover, since it has the interferometer beam from the interferometer of each optical axis of two 
alignment systems and a projection optical system PL which measures a core mostly for every optical 
system according to the above-mentioned operation gestalt, It becomes possible to be able to measure two 
wafer stage locations to accuracy in the condition that there is no ATSU ******, respectively, and to make 
accuracy move independently on two wafer stages in any [ at the time of the pattern exposure through the 
time of alignment or a projection optical system ] case. 

[0165] Furthermore, length measurement shaft BI1X and BI2X which were prepared towards the projection 
core of a projection optical system PL along the direction (here X shaft orientations) where two wafer stages 
WS1 and WS2 are located in a line from both sides In order to always irradiate to the wafer stages WS1 and 
WS2 and to measure X shaft-orientations location of each wafer stage, it becomes possible to carry out 
migration control so that two wafer stages may not interfere mutually. 

[0166] Moreover, according to the above-mentioned operation gestalt, since double exposure is performed 
using the reticle R of two or more sheets, the improvement effectiveness of high resolution and DOF (depth 
of focus) is acquired. In order to have to repeat an exposure process twice [ at least ], there was 
inconvenience that the exposure time became long and a throughput fell substantially, but since a throughput 
can improve substantially by using the projection aligner of this operation gestalt, this double exposure 
method can acquire high resolution and the improvement effectiveness of DOF, without reducing a 
throughput. 

[0167] For example, it sets to Tl (wafer swap time), T2 (search alignment time amount), T3 (fine alignment 
time amount), and T four (1 time of exposure time). Each processing time in a 8 inch wafer T 1 :9 seconds, T 
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2:9 seconds, T 3:12 seconds, If double exposure is performed by the conventional aligner by which a series 
of processings are sequentially performed using one wafer stage when it considers as T 4:28 seconds It is set 
to 41 (at [the time of **/]). throughput THOR=3600-/(Tl+T2+T3+T-four*2) =3600/(30+28*2) = - 
Compared with the throughput (THOR=3600/(T1+T2+T3+T four) =3600 / 58= 62 (at [the time of **/])) of 
equipment, a throughput is downed to 66% conventionally which enforces the single exposing method using 
one wafer stage, since [ on the other hand, ] the exposure time is larger when performing double exposure, 
carrying out parallel processing of Tl, T2 and T3, and the T four using the projection aligner of this 
operation gestalt throughput THOR=3600/(28+28) = - it is set to 64 (at [the time of **/]), and it becomes 
possible to improve a throughput substantially, maintaining the improvement effectiveness of high 
resolution and DOF. Moreover, the exposure time becomes possible [ increasing a long part and EGA 
mark ], and alignment precision improves. 

[0168] « - 2nd operation gestalt» - next, the 2nd operation gestalt of this invention is explained based 
on drawing 16 and drawing 17 . Here, about a component the same as that of the 1st operation gestalt 
mentioned above, or equivalent, while using the same sign, the explanation shall be given simple or it shall 
omit. 

[0169] As a projection aligner is shown in this 2nd operation gestalt at drawing 16 , die length of one side of 
the wafer stage WS 1 (die length of one side of WS2 is the same as this) Since it is longer than the mutual 
distance BL (a mutual distance of length measurement shaft BI5Y and BOY is the same as this) of length 
measurement shaft BI4Y and BI3Y, While the wafer stage WS 1 (or WS2) moves from the termination 
location of an alignment sequence to the starting position of an exposure sequence, it has the description at 
the point that length measurement beam BI4Y (or BI5Y) goes out from the reflector of a stage. For this 
reason, although the point which becomes measurable [ the reference mark of a reference mark plate ] after 
reset of an interferometer differs from the case of the 1st operation gestalt mentioned above so that it may 
mention later, the configuration of other parts etc. is the same as that of the projection aligner 10 of the 1st 
operation gestalt mentioned above. 

[0170] After the alignment of the wafer stage WS 1 top wafer Wl is completed, signs that the interferometer 
of length measurement shaft BI3Y is reset are shown in drawing 16 . 

[0171] Fine alignment (carried out by EGA mentioned above) actuation of the wafer Wl according [ the 
interferometer of length measurement shaft BI1X which has managed the location of the wafer stage WS 1 
so that clearly also from this drawing 16 , and BI4Y ] to alignment system 24a or subsequent ones Since an 
interferometer beam does not separate from the reflector formed in Y shaft-orientations end side of the 
wafer stage WS 1 In a main control unit 90, the wafer stage WS 1 is moved to the location of drawing 16 
where the reference mark plate FM 1 is positioned in the bottom of the projection lens PL from an 
ARAMENTO termination location, carrying out the monitor of the measurement value of the interferometer 
of length measurement shaft BI1X and BI4Y. Under the present circumstances, just before positioning the 
reference mark plate FM 1 just under the projection lens PL, the interferometer beam of length measurement 
shaft BI3 Y comes to be reflected in the reflector of the wafer stage WS 1 . 

[0172] In this case, unlike the case of the 1st operation gestalt mentioned above, since it is carried out based 
on the measurement value of the interferometer of length measurement shaft BI1X and BI4Y, with a main 
control unit 90, the position control of the wafer stage WS 1 has managed the location of the wafer stage 
WS 1 to accuracy, and it is it at this event (just before positioning the reference mark plate FM 1 just under 
the projection lens PL), and it resets the interferometer of length measurement shaft BI3Y. Position control 
of the wafer stage WS 1 comes (the change of system of coordinates is performed to the 2nd stage system of 
coordinates from the 1 st stage system of coordinates) to be performed after reset termination based on the 
measurement value of the interferometer of length measurement shaft BI1X and BI3Y. 
[0173] Then, the wafer stage WS 1 is positioned in the location shown in drawing 16 with a main control 
unit 90. Like the case of the 1st operation gestalt mentioned above using the reticle microscopes 142 and 
144 Relative-position detection of the wafer side top projection image of the marks MK1 and MK3 on the 
reference mark plate FM 1, and the marks RMK1 and RMK3 corresponding to it using exposure light on 
reticle, Namely, after detecting relative-position relation between marks RMK1 and RMK3 and an exposure 
location (projection core of a projection optical system PL), An exposure location and the relative-position 
relation of each shot are computed more nearly eventually than the relative-position relation between the 
relative-position relation of each shot to the mark MK2 on the reference mark plate FM 1 currently called 
for beforehand, an exposure location, and the mark MK1 on the reference mark plate FM 1 and MK3 
coordinate location. It exposes according to the result (refer to drawing 1 1 ). (double exposure mentioned 
above) 
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[0174] Although it separates from length measurement shaft BI4Y from a reflector according to an exposure 
location and measuring becomes impossible during this exposure, since the switch of the length 
measurement shaft for the position control of the wafer stage WS 1 has already been performed, there is no 
inconvenience. 

[0175] Thus, while actuation of an exposure sequence is performed by one wafer stage WS 1 side, position 
control is made based on the measurement value of the interferometer of length measurement shaft BI2X 
and BI5Y, and, as for the wafer stage WS 2 of another side, W exchange sequence and the wafer alignment 
sequence are performed. In this case, in the wafer stage WS 1 side, since double exposure is performed like 
the above-mentioned, the direction of actuation of the wafer exchange sequence by the side of the wafer 
stage WS 2 and a wafer alignment sequence is completed previously, and the wafer stage WS 2 is in the 
standby condition after that. 

[0176] When all exposure of a wafer Wl is completed, in a main control unit 90, carrying out the monitor of 
the measurement value of the interferometer of length measurement shaft BI1X and BI3Y, the 
interferometer beam of length measurement shaft BI4Y moves to the location reflected in the reflector of the 
wafer stage WS 1 on the wafer stage WS 1, and resets the interferometer of length measurement shaft BI4Y. 
After reset action termination, with a main control unit 90, the length measurement shaft for control of the 
wafer stage WS 1 is again switched to length measurement shaft BI1X and BI4Y, and the wafer stage WS 1 
is moved to a loading position. 

[0177] Although the interferometer beam of length measurement shaft BI3Y separates from a reflector and 
it becomes impossible shortly during this migration measuring it, since the switch of the length 
measurement shaft for the position control of the wafer stage WS 1 has already been performed, there is no 
inconvenience. 

[0178] In a main control unit 90, migration of the wafer stage WS 2 is started in parallel to making it move 
towards the loading position of the wafer stage WS 1 that the reference mark plate FM 2 of the wafer stage 
WS 2 should be positioned down to a projection optical system PL. In the middle of this migration, like the 
above-mentioned, perform reset of the interferometer of length measurement shaft BI3Y, and it is made 
after that to be the same as that of the above-mentioned. Relative-position detection of the wafer side top 
projection image of the marks MK1 and MK3 on the reference mark plate FM 2, and the marks RMK1 and 
RMK3 corresponding to it using the reticle microscopes 142 and 144 on reticle, Namely, after detecting 
relative-position relation between marks RMK1 and RMK3 and an exposure location (projection core of a 
projection optical system PL), An exposure location and the relative-position relation of each shot are 
computed more nearly eventually than the relative-position relation between the relative-position relation of 
each shot to the mark MK2 on the reference mark plate FM 2 currently called for beforehand, an exposure 
location, and the mark MK1 on the reference mark plate FM 2 and MK3 coordinate location. Exposure 
(double exposure mentioned above) is started according to the result. 

[0179] It does in this way, the wafer stage WS 1 is moved to drawing 17 to a loading position, and the 
situation when actuation of an exposure sequence is performed by the wafer stage WS 2 side is shown. 
[0180] by this loading position, like the case of the 1st operation gestalt, the mark MK2 on the reference 
mark plate FM 1 positions, it is made the bottom of alignment system 24a, and a main control unit 90 
detects the coordinate location of a mark MK2 like the case of the 1 st operation gestalt on wafer exchange 
termination, simultaneously the 1st stage system of coordinates (BI1X, BI4Y). Next, EGA measurement is 
carried out to the mark on a wafer Wl, and the coordinate location of each shot in the same system of 
coordinates is computed. Namely, the relative-position relation of each shot to a mark MK2 is computed by 
subtracting the coordinate location of the mark MK2 on an orientation plate FM 1 from the coordinate 
location of each shot. EGA actuation will be ended at this event, and it will wait for exposure termination of 
the wafer stage WS 2 top wafer W2, and will shift to the condition of drawin g 16 again. 
[0181] According to the projection aligner of the operation gestalt of **** 2 explained above, can acquire 
effectiveness equivalent to the 1 st operation gestalt mentioned above, and also The length measurement 
shaft used a switch front and after a switch in the middle of migration of the stage at the time of switching to 
actuation of an exposure sequence, respectively is made to be reflected in the reflector of a wafer stage 
simultaneously after termination of an alignment sequence of operation, moreover, from the length 
measurement shaft used a switch front and after a switch in the middle of migration of the stage at the time 
of switching to actuation of wafer exchange and an alignment sequence after termination of an exposure 
sequence of operation, respectively having been made to be reflected in the reflector of a wafer stage 
simultaneously The exposure light alignment sensor (reticle alignment microscope 142,144) which minded 
the projection optical system PL after the interferometer reset for length measurement performs mark 
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measurement on a reference mark plate. In advance of this, reset of the interferometer for length 
measurement is performed also in the case of wafer exchange, and it becomes possible to perform mark 
measurement on an orientation plate after wafer exchange termination by the off-axis alignment sensor 
(alignment systems 24a and 24b). Therefore, it becomes possible to switch the interferometer of stage 
control to the interferometer which has the length measurement shaft used in the actuation after a switch in 
the middle of a switch of the exposure actuation and wafer exchange actuation by the projection optical 
system PL in the middle of a switch with the alignment actuation by each alignment system, and the 
exposure actuation by the projection optical system PL. Therefore, it becomes possible to aim at 
improvement in a throughput further compared with the case of the 1 st operation gestalt which was 
switching the length measurement shaft to the mark measurement on a reference mark plate, and 
coincidence. 

[0182] In addition, although the above 1st and the 2nd operation gestalt explained the case where it was 
applied to the equipment with which this invention exposes a wafer using a double exposure method While 
the equipment of this invention performs exposure twice by one wafer stage side like the above-mentioned 
at the reticle of two sheets (double exposure), this When carrying out wafer exchange and wafer alignment 
in parallel by the wafer stage side of another side which can carry out movable independently, while a 
throughput higher than the conventional single exposure is obtained, it is because there is big effectiveness 
that large improvement in resolution can be aimed at, especially. However, also when the applicability of 
this invention is not limited to this and exposed by the single exposing method, this invention can be applied 
suitably. For example, supposing each processing time (Tl - T four) of a 8 inch wafer is the same as that of 
the above-mentioned If Tl, T2, and T3 are made into one group (a total of 30 seconds) and T four (28 
seconds) and parallel processing are performed when carrying out exposure processing by the single 
exposing method using two wafer stages like this invention the former which a throughput is set to 
THOR=3600 / 30= 120 (at [the time of **/]), and enforces the single exposing method using one wafer stage 
- throughput THOR= of equipment — it becomes possible to obtain an almost double high throughput 
compared with 62 (at [the time of **/]). 

[0183] Moreover, although the above-mentioned operation gestalt explained the case where step - and - 
scanning method performed scan exposure, even if it is at the electron ray aligner (EB aligner), X-ray 
aligner, and SUTITCHINGU exposure time which compounds a chip and a chip fUrther when this invention 
is not limited to this and it performs quiescence exposure by the step-and-repeat method and, of course, it is 
applicable similarly. 
[0184] 

[Effect of the Invention] As explained above, according to invention given in claims 1-4, and 6-11, there is 
outstanding effectiveness which is not in the former that improvement in a throughput, and small and 
lightweight-izing of a substrate stage can be attained. 

[0185] Moreover, according to invention according to claim 5, the projection exposure approach which can 
attain improvement in a throughput, and small and lightweight-izing of a stage is offered. 
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[Document to be Amended] Description 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[The content of amendment] 

[Claim(s)] 

[Claim 1] 

It is the projection aligner which carries out projection exposure of the image of the pattern formed in the 
mask on an induction substrate through a projection optical system, 

An induction substrate is held and it is the movable 1st substrate stage about the inside of a two-dimensional 
flat surface.; 

Holding an induction substrate, said 1 st substrate stage is the independently movable 2nd substrate stage 
about the inside of the same flat surface as said 1st substrate stage.; 

Alignment system for detecting the mark on the induction substrate which was formed apart from said 
projection optical system, and was held on said substrate stage or on said substrate stage; 
The 1st length measurement shaft which always measures the location of said 1st shaft orientations of said 
1st substrate stage from the one side of the 1st shaft orientations passing through the projection core of said 
projection optical system, and the detection core of said alignment system, The 2nd length measurement 
shaft which always measures the location of said 1st shaft orientations of said 2nd substrate stage from the 
other side of said 1st shaft orientations, Interferometer systems which are equipped with the 3rd length 
measurement shaft which crosses at right angles to said 1st shaft focusing on projection of said projection 
optical system, and the 4th length measurement shaft which crosses at right angles to said 1st shaft focusing 
on detection of said alignment system, and measure the two-dimensional location of said 1st and 2nd 
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substrate stage with these length measurement shafts, respectively; 

While the induction substrate which the location of one stage of said 1st substrate stage and the 2nd 
substrate stages was managed using the measurement value of said 3rd length measurement shaft of said 
interferometer systems, and was held on one [ this ] stage is exposed The physical relationship of the 
alignment mark on the induction substrate held on the stage of another side of said 1st substrate stage and 
the 2nd substrate stages and the reference point on the stage of said another side the detection result of said 
alignment system, and the measurement value of the 4th length measurement shaft of said interferometer 
systems After controlling actuation of said two substrate stages to be used and detected, while using the 
measurement value of said 3rd length measurement shaft and resetting the interferometer of said 3rd length 
measurement shaft in the condition in which location measurement of the stage of said another side is 
possible Control means which controls actuation of the stage of said another side so that the origin/datum on 
the stage of said another side is positioned in the location which can detect physical relationship with the 
predetermined origin/datum in the projection field of said projection optical system; 
The projection aligner which ****. 
[Claim 2] 

It has another alignment system which has a detection core on said 1 st shaft in the opposite hand of said 
alignment system about said projection optical system, 

Said interferometer systems are equipped with the 5th length measurement shaft which crosses at right 
angles to said 1 st shaft focusing on detection of said another alignment system, 

While the induction substrate which the location of one [ said ] stage was managed using the measurement 
value of said 3rd length measurement shaft of said interferometer systems, and was held on one [ this ] stage 
is exposed, said control means After controlling actuation of said two substrate stages so that the physical 
relationship of the alignment mark on the induction substrate held on the stage of said another side and the 
reference point on the stage of said another side is detected using the detection result of said alignment 
system, and the measurement value of the 4th length measurement shaft of said interferometer systems 
While resetting the interferometer of said 5th length measurement shaft in the condition in which location 
measurement of one [ said ] stage is possible using the measurement value of said 5th length measurement 
shaft The projection aligner according to claim 1 characterized by controlling actuation of one [ said ] stage 
so that the origin/datum on one [ said ] substrate stage is positioned in the detection field of said another 
alignment system. 
[Claim 3] 

It has further the carrier system which delivers an induction substrate between said 1st substrate stage and 
said 2nd substrate stage, 

Said control means is a projection aligner according to claim 2 characterized by being in the condition 
which positioned the origin/datum on one [ said ] substrate stage, and delivering a substrate between one 
[ said ] stage and said carrier system in the detection field of said another alignment system. 
[Claim 4] 

On said 1 st substrate stage and said 2nd substrate stage, the reference mark as a reference point of said stage 
is formed, respectively, 

The predetermined reference point in the projection field of said projection optical system is based on 
projection of the pattern image of said mask, 

The projection aligner according to claim 1 characterized by having further a mark location detection means 
to detect the relative-position relation between the projection core of the pattern image of said mask, and the 
reference mark on said stage through said mask and said projection optical system. 
[Claim5] 

It is the projection exposure approach which carries out projection exposure of the image of the pattern of a 
mask on an induction substrate through a projection optical system, 

An induction substrate is held and two independently movable substrate stages are respectively prepared for 
the inside of the same flat surface, 

While a predetermined interferometer performs one location measurement of said two stages, projection 
exposure of the pattern image of said mask is carried out on the induction substrate held on one [ this ] stage, 

While an interferometer other than said predetermined interferometer performs location measurement of the 
stage of another side of said two stages during exposure of the substrate held on one [ said ] stage, the 
physical relationship of the alignment mark on the substrate held on the stage of this another side and the 
reference point on the stage of said another side is measured, 
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While resetting said predetermined interferometer with said predetermined interferometer after exposure 
termination of the substrate held on one [ said ] stage in the condition in which location measurement of the 
stage of said another side is possible, the origin/datum of the stage of said another side is positioned in the 
location which can detect physical relationship with the predetermined origin/datum in the projection field 
of said projection optical system, 

The projection exposure approach characterized by performing alignment of the induction substrate and the 
pattern image of a mask which were held on the stage of said another side using said reset predetermined 
interferometer based on said measured physical relationship. 
[Claim 6] 

It is the projection aligner which carries out projection exposure of the image of the pattern formed in the 
mask on an induction substrate through a projection optical system, 

An induction substrate is held and it is the movable 1st substrate stage about the inside of a two-dimensional 
flat surface.; 

Holding an induction substrate, said 1 st substrate stage is the independently movable 2nd substrate stage 
about the inside of the same flat surface as said 1st substrate stage.; 

Alignment system for detecting the mark on the induction substrate which was formed apart from said 
projection optical system, and was held on the reference mark and said substrate stage on said substrate 
stage; 

The 1st length measurement shaft for measuring the location of said 1st shaft orientations of said 1st 
substrate stage from the one side of the 1st shaft orientations passing through the projection core of said 
projection optical system, and the detection core of said alignment system, The 2nd length measurement 
shaft for measuring the location of said 1 st shaft orientations of said 2nd substrate stage from the other side 
of said 1 st shaft orientations, Interferometer systems which are equipped with the 3rd length measurement 
shaft which intersects perpendicularly with said 1st shaft focusing on projection of said projection optical 
system, and the 4th length measurement shaft which intersects perpendicularly with said 1st shaft focusing 
on detection of said alignment system, and measure the two-dimensional location of said 1 st and 2nd 
substrate stage with these length measurement shafts, respectively; 

While exposing the induction substrate on one [ this ] stage, managing the location of one stage of said 1 st 
substrate stage and said 2nd substrate stages using the 3rd length measurement shaft of said interferometer 
systems While searching for the physical relationship of the mark on the induction substrate held on the 
stage of said another side, and the reference mark on the stage of said another side using said alignment 
system, managing the location of the stage of said another side using the 4th length measurement shaft of 
said interferometer systems Control means which searches for the physical relationship of the projection 
location of the pattern image of said mask by said projection optical system, and the reference mark on the 
stage of said another side, using said 3rd length measurement shaft and managing the location of the stage of 
said another side after exposure of the induction substrate held on one [ said ] stage; 
The projection aligner characterized by ****(ing). 
[Claim 7] 

The projection aligner according to claim 6 which is after exposure of the induction substrate held on one 
[ said ] stage, and is characterized by resetting the measurement value of the 3rd length measurement shaft 
of said interferometer systems when searching for the physical relationship of the projection location of the 
pattern image of said mask by said projection optical system, and the reference mark on the stage of said 
another side. 
[Claim 8] 

the physical relationship of the mark on the induction substrate with which said control means was held on 
the stage of said another side, and the reference mark on the stage of the another side — and When the 
physical relationship of the projection location of the pattern image of said mask by said projection optical 
system and the reference mark on the stage of said another side is searched for The projection aligner 
according to claim 6 characterized by exposing the induction substrate held on the stage of said another side 
while controlling the location of the stage of said another side based on the measurement result of the 3rd 
length measurement shaft Q f ****** 
[Claim 9] 

Said control means is a projection aligner according to claim 8 characterized by positioning the stage of said 
another side and exchanging an induction substrate after exposure of the induction substrate held on the 
stage of said another side so that the reference mark on the stage of said another side may enter in the 
detection field of said alignment system. 
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[Claim 10] 

The projection aligner according to claim 9 characterized by resetting the measurement value of the 4th 
length measurement shaft of said interferometer systems when detecting the reference mark on the stage of 
said another side by said alignment, system. 
[Claim 11] 

It is the projection aligner which carries out projection exposure of the image of the pattern formed in the 
mask on an induction substrate through a projection optical system, 

An induction substrate is held and it is the movable 1st substrate stage about the inside of a two-dimensional 
flat surface.; 

Holding an induction substrate, said 1 st substrate stage is the independently movable 2nd substrate stage 
about the inside of the same flat surface as said 1st substrate stage.; 

Carrier system which delivers an induction substrate between said 1 st substrate stage and said 2nd substrate 
stage; 

Alignment system for detecting the mark on the substrate which was formed apart from said projection 
optical system, and was held on the reference mark and said substrate stage on said substrate stage; 
While one stage of said 1st substrate stages and said 2nd substrate stages performs delivery of said carrier 
system and induction substrate, it has the control means which controls said two substrate stages so that the 
stage of another side performs exposure actuation, 

This control means is a projection aligner characterized by controlling one [ said ] stage so that the reference 
mark on one [ said ] stage enters in the detection field of said alignment system, when one [ said ] stage 
delivers an induction substrate between said carrier system. 
[Claim 12] 

It is the projection aligner which projects the image of a pattern on an induction substrate and exposes this 
induction substrate, 

It has a reflector for interferometers, an induction substrate is held, and it is the 1st stage movable in the 
two-dimensional direction.; 

It has a reflector for interferometers, an induction substrate is held, and said 1st stage is the 2nd stage 
movable in the two-dimensional direction independently.; 

The 1st alignment system for searching for the 1st physical relationship of the criteria arranged on said 
stage, and the shot field on the induction substrate held on this stage; 

Projection optical system for separating to the 1st shaft orientations, being arranged to said 1st alignment 
system, and projecting said pattern image on an induction substrate; 

The 2nd alignment system for searching for the 2nd physical relationship with the criteria arranged on the 
projection location and said stage of said pattern image by said projection optical system; 
In order to search for said 1st physical relationship, when alignment actuation which uses said 1st alignment 
system and performs mark detection of the induction substrate on one stage is performed, the location of 
said 1 st shaft orientations of one [ said ] stage When exposure actuation which exposes the induction 
substrate on the stage of another side using the 1st length measurement shaft for measuring from the 1 side 
of said 1st shaft orientations and said projection optical system is performed, the location of said 1st shaft 
orientations of the stage of said another side It is arranged possible [ measurement of the location of the 2nd 
length measurement shaft for measuring from a side besides said 1 st shaft orientations, and the 2nd shaft 
orientations vertical to said 1 st shaft orientations of the stage of said another side where exposure actuation 
to said induction substrate is performed ]. The 3rd length measurement shaft which separates from the 
reflector of the stage of said another side after termination of said exposure actuation, In parallel to said 
exposure actuation, it is arranged possible [ measurement of the location of said 2nd shaft orientations of 
one / said / stage where alignment actuation to said induction substrate is performed ]. It has the 
interferometer systems and; which have the 4th length measurement shaft which separates from the reflector 
of one [ said ] stage after termination of said alignment actuation, 

The mark on the induction substrate is detected between the alignment actuation to said induction substrate 
on one [ said ] stage, and the 1st physical relationship of the shot field on the induction substrate concerned 
and the criteria arranged on one [ said ] stage is searched for, 

The 2nd physical relationship of the projection location of said pattern image by said projection optical 
system and the criteria of one [ said ] stage is searched for using said 2nd alignment system after termination 
of said alignment actuation by the side of one [ said ] stage, and said exposure actuation by the side of the 
stage of said another side, 

The projection aligner with which sequential exposure of the shot field on the induction substrate held on 
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one [ said ] stage is carried out while controlling the location of one [ said ] stage based on said 1 st physical 
relationship and said 2nd physical relationship, after said 2nd physical relationship is searched for. 
[Claim 13] 

It is the projection aligner according to claim 12 with which the location of one [ said ] stage is measured 
using the 2nd length measurement shaft of said interferometer systems when searching for the 2nd physical 
relationship of the projection location of said pattern image by said projection optical system, and the 
criteria of one [ said ] stage using said 2nd alignment system. 
[Claim 14] 

It has a base member further, 

Said 1st and 2nd stages are projection aligners given in any 1 term of claims 12-14 independently movable 
in the two-dimensional direction on said base member, respectively. 
[Claim 15] 

A projection aligner given in any 1 term of claims 12-14 by which said 1st stage and said 2nd stage are 
moved by turns to the image surface side of said projection optical system, and sequential exposure of two 
or more induction substrates is carried out. 
[Claim 16] 

The criteria arranged on one [ said ] stage have the 1st reference mark and the 2nd reference mark, 
Said 1st physical relationship is searched for by detecting the mark and said 1st reference mark on the 
induction substrate on one [ said ] stage using said 1st alignment system, measuring the location of one 
[ said ] stage using said 1 st length measurement shaft, 

Said 2nd physical relationship is searched for by detecting the physical relationship of said 2nd reference 
mark and the mark of the mask with which said pattern was formed through said projection optical system 
using said 2nd alignment system, measuring the location of one [ said ] stage using said 2nd length 
measurement shaft, 

A projection aligner given in any 1 term of claims 12-15 by which the shot field on the induction substrate 
with which the physical relationship of the projection location of the pattern image by said projection optical 
system and the shot field on the induction substrate held on one [ said ] stage was determined, and was held 
on one [ said ] stage based on the this determined physical relationship based on said 1 st physical 
relationship and said 2nd physical relationship is exposed. 
[Claim 17] 

It has further the substrate carrier system which conveys an induction substrate, 

In advance of said alignment actuation, delivery of an induction substrate is performed between one [ said ] 
stage and said substrate carrier system in parallel to exposure actuation on the stage of said another side, 
The projection aligner according to claim 16 to which detection of said 1st reference mark is performed by 
said 1 st alignment system by the condition that said 1 st length measurement shaft can measure the location 
of one [ said ] stage after performing delivery of said carrier system and induction substrate. 
[Claim 18] 

Said substrate carrier system is a projection aligner according to claim 17 which separates to said 1st shaft 

orientations and is arranged to said projection optical system. 

[Procedure amendment 2] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0059 

[Method of Amendment] Modification 

[The content of amendment] 

[0059] 

According to this, actuation of both stages is controlled so that the stage of another side performs exposure 
actuation by the control means, while one stage of the 1 st substrate stage and the 2nd substrate stages 
delivers an induction substrate between carrier system. Therefore, parallel processing of actuation of the 
time amount Tl explained previously and the actuation of time amount T four can be carried out. Moreover, 
a control means can perform the location measurement of a reference mark and the exchange of an induction 
substrate which are alignment initiation actuation since a stage is controlled so that the reference mark on 
one stage enters in the detection field of an alignment system in while when one stage delivers an induction 
substrate between carrier system by the quiescent state of a substrate stage. Furthermore, it becomes 
possible to perform actuation of the time amount Tl, the time amount T2, and time amount T3 which were 
explained previously by one substrate stage side in addition to the transit time of the substrate stage from a 
substrate exchange location to an alignment starting position serving as zero, and to operate time amount T 
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four by the substrate stage side of another side. Therefore, it becomes possible to raise a throughput 
compared with the conventional sequential processing in which time amount (T1+T2+T3+T four) was 
required. 

Moreover, it is the projection aligner which this invention projects the image of a pattern on an induction 
substrate, and exposes this induction substrate. Have a reflector for interferometers (21) and hold an 
induction substrate (Wl), and have the 1st movable stage (WS1) and a reflector for; interferometers (23) in 
the two-dimensional direction (X shaft orientations, Y shaft orientations), and an induction substrate (W2) is 
held. The criteria independently arranged with the 1 st stage (WS1) on the 2nd stage (WS2) movable in the 
two-dimensional direction (X shaft orientations, Y shaft orientations), and; stage (WS1 or WS2) (MK2), To 
the 1st alignment system (24a) and the; 1st alignment system (24a) for searching for the 1st physical 
relationship with the shot field on the induction substrate held on this stage, separate to the 1 st shaft 
orientations (X shaft orientations), and it is arranged. In order to search for the 2nd alignment system (142), 
and the; 1 st physical relationship for searching for the 2nd physical relationship with the criteria (MK1) 
arranged on the projection location and stage of a pattern image by the projection optical system (PL) and; 
projection optical system (PL) for projecting a pattern image on an induction substrate When alignment 
actuation which performs mark detection on the induction substrate on one stage (for example, Wl) using 
the 1st ally noodle ** system (24a) is performed, the location of the 1st shaft orientations (X shaft 
orientations) of one stage (WS1) The 1st length measurement shaft for measuring from the 1 side of the 1st 
shaft orientations (X shaft orientations) (BI1X), When exposure actuation which exposes the induction 
substrate on the stage of another side (W2) using a projection optical system (PL) is performed, the location 
of the 1st shaft orientations (X shaft orientations) of the stage (WS2) of another side The 2nd length 
measurement shaft for measuring from a side besides the 1st shaft orientations (X shaft orientations) (BI2X), 
It is arranged possible [ measurement of the location of the 2nd shaft orientations (Y shaft orientations) 
vertical to the 1st shaft orientations (X shaft orientations) of the stage (WS2) of another side where exposure 
actuation to an induction substrate is performed ]. The 3rd length measurement shaft which separates from 
the reflector (23) of the stage (WS2) of another side after termination of exposure actuation (BOY), In 
parallel to exposure actuation, while is performed and the alignment actuation to an induction substrate is 
arranged possible [ measurement of the location of the 2nd shaft orientations (Y shaft orientations) of a 
stage (WS1) ]. It has the interferometer systems and; which have the 4th length measurement shaft (BI4Y) 
which separates from the reflector (21) of one stage (WS1) after termination of alignment actuation. Between 
the alignment actuation to the induction substrate (Wl) on one stage (WS1) Detect the mark on the induction 
substrate (Wl), and the 1st physical relationship of the shot field on the induction substrate (Wl) concerned 
and the criteria (MK2) arranged on one stage (WS1) is searched for. After termination of the alignment 
actuation by the side of one stage (WS1), and the exposure actuation by the side of the stage (WS2) of 
another side The 2nd physical relationship of the projection location of a pattern image and the criteria 
(MK1) of one stage (WS1) by the projection optical system (PL) is searched for using the 2nd alignment 
system (142). It is characterized by carrying out sequential exposure of the shot field on the induction 
substrate (Wl) held on one stage (WS1), controlling the location of one stage (WS1) based on the 1st 
physical relationship and 2nd physical relationship, after the 2nd physical relationship is searched for. 
Since according to this it becomes possible to raise a throughput and a stage reflector can be made small, the 
miniaturization of a stage can be attained. 



[Translation done.] 
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[0 0 0 9]® ^ »>XA±0^37hffi«Offl 

l^tl, C©#*tt, ^7X/Nrt<Dlfiao-9->^!/S/3 ^ 

U COftffliJ*g*^i/3 >y hEWO«»HBfcK:»"3^ 

Of MBS 6 1 -4 4 4 2 9«4>«*#KB) . iHfX;!/-:/ 

[0010]® ±3UcEGASSSa« 
^>»i:^S^i/>TB7tffiB^^x/N±o#^a y hgg 
^^*->«*9x/N±^K«t-*»3tta^ff*toti 

So 

[0011]® ^tc. DM^n/c^xAf-^l/ 
±(D'>XA^»)XA7yp-^SoT^XA7>a- 
HS^5»)xa7>d- KlitffrftbnSo CO^x 
A7>u-KIg(i, Rftffl3*fT*3^x/\cD±IE® 
O^x^n— FXSi:lRl«F^fT36:ton«o *f"&fc>^ ® 
fc©fclcJ:oT»>x/ n£S&X@ *?§j£ * tl * • 

[0012] ccdxoic ^(oismmytmmr^ t? 

x/Nj»->iJ--f 77^ ^ > h->7 7^ >77^ ^ > h 

■^I^«)XA^ <Q<£?tc, ^<40©W 

1 oo^x^x^— ^^TPDMUt *t>tiTV> 

So 

[0013] c<offltDJ9*®^«©x;U-y>y 
MHOR DR/BSM] t±v ±iSUfc'>x/>SaR^|IB* 

*>hBS|lfl#T3, iW^T4i:Lfti^(c, ^ 

(l) ©<t3fc^-TJii:^T-^S„ 

[0 0 14] 
'3 + T4) (1) 

[0 0 15] T4 (®ttl$H) tt. $x/N»tellS 

P^^->a -y hUScDXx-y tf >imfflt&S/x,-p^Z 0 M 
7,7- y-f- T>\ t • X^^>^©«k5*3^*S 

[0 0 16] Sfc, dOfflOS^il7t^BT-±IEX;l/- 



(DO F : Depth of Forms ) , (DjjgipSfiHjffllttjg 
tf*6»f&ftS. fftt£Rt*. «3fe«ES* A fc U tSUl' 
>XOP^Pl&%N. A. (Numerical Aperture ) t~T 5 

a/n. a. icttmu m&m&Do f«a/ 
(n. a. ) 2 cjtey-rsu 

[0 0 17] C<Dfc^ MStJtR^rlpLt^-tfrS (ROfjt 
£/J^<-T£) lc«, «tt»SA*/|v£<f<&jb\ 
^liiPtN. A. £*£<-rSj&g2M5S„ « 

;l/#0. 2/imL/S C5"i > • T>K • X^— 10 
X) KTii&^T^T^SCi:*^^ Ctl^©/^ — > 
*Bft-r&&£t±S8IU3ttiSii:LTK r Fx+i/Tb- *f 

K r F J: DS«fi£JfcS«fflAfc««©Mf8tfS$*l 

OiltLT, ArFl*->Yl/-f^Si:LfuI 
SL *f««KSffl«*<rc*«fc:*lMf 5ft«Jb\ A r F 

JStttttfffifcOM:, U— «f©l§hfr£>5§<, £ 20 

[0018] BiSR^i^ftofffitLta, hap 
«N. A. ttjzZ tt>3iZ.<E>ti2>t)\ N. A. 

if^Ufh^S, CODOFli, UDOF (User D 
epth of Forcus : H— IfPJ-effiffl-T &§P# : W—^Wl 30 

tSCt^T-fSo cnST'li, UDOF©hb^*^# 
fritztcib, D O F < RS£fitfB%&BHf&D 

[0 0 19] tC5T\ -r^WX^Sii^-SfcfeJcfi, 
L/S (9^> • 7>h* • X^-X) , MiLL (^-f 
» , BttiCS (X^-X) , RtfCH (xi>£*r-*- 

oT^S. C©fcJ6, fi£3fc«\ ED-TREE (U5=-^ 
WS45CH«<) £^3*i**:ffl^T, JB4MMH 

b^x^r^^o. N. A. , BftfrJfflfiia, l^^b 
[0 0 2 0] (S^ntXSi (^xA±fHt) iRlJttc so 
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OFtf 1 ^m&->0. 4 /imJ-XTtc%SoItl14*^-5o 
[0 0 2 1 ] ©Bfti&Ktf gJS ( 4 3 6 n m) -» i ^ 
(3 6 5nm)-^KrF (248nm) t^jgfifkLT 

VSo LfrU <*H£tiA r F (19 3) STO^jgL*- 1 

[0 0 2 2] ®XT7^' 7>F • U t!— r-©ck?&lf£ 

ihBftfcttto&Xr-y:/* TZ/Y • X*t>Oi5 4i 
ficB^X-r^^OiSittc*:«**^ffi*nTV^ 0 c 

WZN&D . JfO^JSN. A. ft 

[0 0 2 3] ±|EO±3*atlS«ilPl*»»K:Lr, IfiH 

iscffli/\ 0. 1 nmL/sm-emytL&?£^5M 

[00 2 4] (1) S*^^OS45L/S, 1 

[0025] (2) teis->xha^«AT3£, Mi 
sj;dl/s ©## gi-d o f K.Twmmm&tm^\ 
zn*mm-?z>c tic^o. ifta©u^?;i/T*:£T© 

[00 2 6] (3) — figC, L/S iDiUlSilSfi. >h£ 
A. lCTiSv/B^S*»SCi:^T#« ({I U 

DOFa/hs<&5) „ ^c-e, £T©^#— 

U lfeBt 2ft@©l^^;Uc<}:oT^ft* r 

[00 2 7] ±£©-«»ftfeM:*Ptt*lRl±, d o F IS) 
±©20©5e&Htffe3o 

[0 0 2 8] L*PU -MB^Sti, ISCUfi'M 
ttoTBft^**»igfT*5&»W&*fc«K fi£*© 
IIMlcJt^TBJWB (T4) tfttJfiLkfca:*), x;l/- 

^^;mic<fcO, »&S, flu^SA (DOF) ©(S]± 

[0 0 2 9] L^L4^&, 5tlca?^/c:-am^^K 
rF, ArFDICiitfflMtO. lfimL/SST* 
©S^^Hii-rSclttJ;*), 2 5 6M, 1 GODRA 

SOIIT'$5X;l/-7"7 h©lfil±©fci&*T8t«©!flf§ 



[0 0 3 0] CtlCML, B8a?Lfc4 0©i&^ -T&fc- 
> K RtfB3tifift©rt©«[»a!if^lRl±*«»WH:-Pt> 

^sctA^fsmp.^ ^-©/-c&ictiaffix^— 
^fttMSRW' set ^Buit t & % t>\ c<Dct itmm± 

©*# £©SffiX-^— S>#J|ifc: 2 oM^TiBB-T 5©f 
tt. ^B©iSBffi» a*W77h/'J>h) Jb<*L 

-g>t>i±if0m-?z>rctbfcte.. ibi— ©Sffix-^— s?±©!& 

JS»ffifc*fU 77-r^>h^ffLm 
^>h©ISIW^vx^O^^- XtSfc^JSSffi© 

[0 0 3 1] ^fgB^Ci, fr*>3*f©Tlc&£nfcfc© 
fc03tfr«aafcJ;DX;l/— h ©[RLtRtfSffiX-r- 

[0 0 3 2] S/c, #fgBJ3©lg2©g&tyi, XtV—Zf y 

[0 0 3 3] 

^ (pl) *^-LT«*aaKE (wi. W2) ±ic®mm 
3tt-r*a»«)tt««Tf*oT» jsissffi (wo *{£«f 
lt 2 wt^mn*m^ms.m \ sixf-y cw s 

i) i: ;!S$jSSffi (W2) *«itLTHuiemi»«XT- 
-s> (ws i) tra-TffirtsmBEsnsK^^-s' 
(ws i) kttasct^a^ifliaffizssx^-^ cw 

S2) t : BfElMBft^* (PL) fcttgiJfcBtt&n, 
tufa««Xf— 5? (WS 1, WS2) ±X«MiESffiX 

>* (ws i. ws 2) fc<£&2nfc@jssffi (w 

1, W2) ±<D^—i?*&itiiTZrz&b<DT=r-l'*>hm 
(W*.fcf2 4a) fc; tWEfiKft*3S (PL) ©Sfg* 
^tH8f2T5l'^>'h^ (2 4 a) <D^ttJ>f^i:^rjlS 
Id 1 W^IrIO— ^TWI^&buES 1 SffiX^-i^ (W S 

i ) cDHusefg i tt*iRi<DtfcB«-«fctf-pj-r5m i mmn 

(B I 1 X) HiffH»ltt73lS]CDft&^ffl!l^P)Mf2m2 
affix -r-^ (WS2) OMIBf 1 $&£|qJ©teB*mfc 
m-ffl-TS^2SiJSffi (BI2X) f»S2fifBy£*5R 

(pl) <Dmz#>u>T*fmmimtmmc&&-?%m3 
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(B I 3 Y) i:, B3l2T^'t'^>h3S (2 4 a) 
©ftltif &T?tOKB l ttir^KfcSM-rs^ 4 fflfifft 
(B I 4 Y) fcfcfiffl*. Ctl6©SiJg» (B I 1 X~B 
I 4Y) KJ: 9*51221 lRtfSI 2 SffiX-r-^ (WS 1 
Rlf\NS2) <0 2^7cteB«r^n-? ? tlft«-rS ; F^fh-> 

xfit ; Hijte^ i isxf-i> (w s i ) msfazrn 

ffiX^-S^ (WS 2) ©ft©— ^©fiBtfitu 
t2T*ih>XxA©ii5t2M!3$!l:gitt (B I 3Y) ©ftffl 

10 (SSffi^BJtsnsHfc:, fufaiBlSffiX-r-^ (WS 
1) St/^2affiX^— ^ (WS2) ©rt©{&£©XT- 

IBflfi^OXf — s?±©»»jiS £ ©fiBliBff tftSfET 5^ 

^>bi& (2 4 a) ©*attjftfctiiie : F#*h>x7 L A© 

^4WS$ft (B I 4 Y) ©ttBffli:*fl!^Tl*ifiSn* 
£ 5 KH5I2 2 OOlfi7f-i' (WSKWS2)Ol 
ff*«»Lfc*e, BIE£3 8l£Nl (B I 3 Y) ©tffiJ 

T'Huf2^3iiJg« (B I 3Y) ©=F*W-*U-fe-y h-T* 
20 i: i: fe fc, tut etSUft^ (PL) ©SB««rt©ffiJE 

x-^Bff^ww-rsww^a o o) 4: ; **rr 

[0 0 3 4] Cfttc«fcnt£> T^tf-^X-rA©^! 1 l!lfi 

-i?oa i $A*fRi©teB*^tfHiJ*n?.©T% ^tn 

so -rntf, sui2 Sffix^- *j<d 2 3Jc7cttB*«aT 
t5o c<o^ mw^m-ete, ^isixf-i/'M 

Mi 2 Sffix-r— ^©F*9©— SOXf- ^©fiBtf^ff- 

^©X-r-^cffi^^nfc^iSSffiA^B^Sn^^^, 
^ l SffiX^— 'JTSOfm 2fifiXf- ->*©rt©ffi7?©X 
x-v f tcffiKF^tl/c^JSSffi±©T^-Y^ > hT— ^ 
fft75r©X-r-^±©S*^fc©fijtfiBH«^T^l'^>h 
^©^ttiJiSS^T^tti'X^A©^ 4 BfiHiORtBffl^ 
^rffl 1/ >T 5 n & £ 5 1 2 OOMXf- WWii** 

-S>©ffiBtHW*< RlHl*«S8T-m 3 SiJgtt©T^W-^ U 

S«PjSi:©ffiBBB«*«ia^rfll4ffiB»i:fl&SOXT— 

[0 0 3 5] -T^t)^. ©Jffll¥©-e{±HuI2— 7d©X-?— 
->lc«^^n/c^JCCSffi^*fL. S«3te*3fc©!SaB*4> 
T?B 1 (M]©ffliJfi«l (B 1 mSHlRtfm 2 B5H) t 
mB.l£-$£-? %m 3 SUSW©thS"JB*ffl V>T-7J©Xx 
so -^<OffiB*Ty^WSa<BaL.OoaB3t^3K*^ 



(7) 
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tt#(p)©SiJSIi (Bift£tt&tfB2ffl£tt) fcSBfc 
Z>m 4 iiJSttOtf-Wii^ffl^TT >y -SfgMft < IE 

£:MfirLT?Tft3 C£tfT*#3©-C\ X;l/— 7"-y h©lRl io 

[0 0 3 6] gifc, frJB^KT'tt. _kta©WX^-^© 
ft^JSTrsi:, B3Wfitt©WBIffi*fflv>TflKr© 
Xx-S>©ffiB9f*JraB*tt»T?B 3 PJfitt©Ti$tf 
£ y -fe -y h f 3 1 1 fete, t8Bfl&£*©«B«*rt©Br 

JSg«_h©7^-i'* > hv-^^OfiLBM^W-S!l*ti 
(T^l'^^b^TLfc:) ffi7}©X^— S?lCOV>T 20 

tttftHCTIBttNc43-SV''oTt>. Htl©^«P-g-ft<. 
$ 3 Bfitt©ttWB*ffl^T*©tfcB*Wr 5 c i: *« 
T* # 2. * 3 ic * !5 . flK<DXf-y±OSf^ i: Sl&ft 

*?s©^««rt©m£©a»j&fc©toBB8«*Biti 

U c©{ft«H«fct(]flBT^*>httWitt«i:B3»l 

£ft&„ -fft*>-£, 7^7^>hB#cD{te73©X-r— ->*© 
ffiB*WSLTV^cpJSffi*WSiJ^i:ftoTfe, B'J© 30 

Matte* *) mytm(om^<o^-^<Dimmm^n^ 

tit?*, ctuzzvmmxT—is&'mifrtzcttf 

co 0 3 7] m^z\zuw.omw&. w*bi kieb 
(Dm&mytmwicm^T, mzmzft^ (pd \zm 

LTttiZT^'C* >hm (2 4 a) <D&ftffll,z.mi& 1 
tt±»::*ai : «^**-r*B>J07'5i'y>h* (2 4 b) 

^ (24 b) ©tftm*4Vctws»ittfcSBfc£*-r* 

B5)9Jfitt (B I 5Y) *B*, ituiaftW^© (9 0) 
tt* BuIB— #©X-r— ~>*©ftB*WfB ; Fi?f>if->'X-rA© 
HufaH3Si«tt (B I 3Y) ©W-«ltt*ffl^TW«;£ 

n, s-»o7f- 5>t £ n fc jgjsaffitfBtt $ n 

H3IHflfi73©X-r— ^C^it*nfc^j6»«±0 
> h t— * fciicJfef&frWX^— ^±©S*j±i£: 
©tfcBHBtfBaBT'^i' * > h &©t£fcH*i!iS i: Huf2TS$ 

th>x-r a©b 4 astt (b 1 4 y) <Dmmmt^m^ 

TWUtiznzz? icmi 2 oolfiXf- ^c»!6ft«:SiJ so 
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iuftsic Buiaigsiaistt (bisy) otwji^i 
ittifa-#©x t— s?otft«W-W3!)«nrftia«!6-pi9E 
B5BSM (B I 5Y) OTi»WH-*U-by h-r*kfc«. 
£> BuI2giJ©T^-l'^>h^ (2 4 b) ©MttiSSftSrttc 
tut 2— ^©fit£X x— S>±©fi*g j5tffiiSi*i& £ 41.3 <fc 

atcBute— 73©x^-^<o»f^*sij»-rsc: £*<&&£ 
[0038] tntiti^ *ir##®-efiiuia— #©x 
fits 1 $iw iRi<D$ijfitt cb 1 wswiRtf b 2 mm 

tt) JcBBtSESfSB 3 WBttCffl-fflBfcB^T— # 
^110-7X^0/^- ^©BfttffrftfcnSM 

-PB 1 tt#lRj©«lfitt (Bl»JSttRtfB2ffl!jgtt) e 

BBicsss-r «b 4 mmmcommm^m^rTy^mm 

WiVp t tfMfi L Tftft t>txs c 1 1 ft 3 o 

[0 0 3 9] Sfc, S!I®I#IST{±. ±ta©MX-^— i^O 
X-r-^O&BW-SiJ^nlftlftttffi-eB 5 »JStt©T»ft 

«rt t: — * olixf- ~>*±©s*^^teB^i6 sns 

»-T ^ Bft ««»T L fc— * © X f- ->lc O l/> T 
tt. B3tBtffiB**ifcB 3 BSttAW-fl^BKBicft 
oTk MH©^fl5^ft<. S'J©T7^^>h^©1^m 
«fi&T?B 1 tt^faOiHiJSttl (B 1 S>JStt^t>*B2PJft 
tt) »caBlc55SM-*B5B6tt©i1««*B^T7 , -y 

^RSft < ^offiB^Ba-r * c i: j^-e* ^ * 3 1 ft 

SU©T^^^>h^^J;D— 75r©a«Xx— ^±© 

a^©ffiBfc, — *ox^— s?±t«itsn/sBis» 

«©T 7 ^ > h ^ ©ffiB £ *Bftfc3 1 #^-«T W-ilJ 
-T5CttfTf5J;5t«:So ffioT, 2 0©l«Xf 
— ^*Bltt*lqlti:f 6U 77^^VhiffW7L 
rcfa^©S®X-r-^©fitBthB^B 3 PJStt©»Hllffi 
*Bv^TBrBft«BT»B3«ll*«iO=F*W-«rU-b'y h 
U 15 WStt©BM«*Bl^TBft»fls:b<*7 Lfc- 
*OX"r-^OffiBW-B*<BrB«:ttBTB 5 BSttOT 
^H-^rU-tr-y htSC^CJ:'), — ^©X^-^iWWB 
Jtttff t B^OX^-^fiOOBjaftf^ftBBKW 0 # A 
SCtA^nrffitftSo 

[0 0 4 0] c©lt^^ct5^/^T, 3 tcfaffi©^ 

©to<. BlStSXv^-^ (WS 1) RT>'B2M£X-r 
-i? (WS2) i:©K-eS5lSatg (Wl, W2) ©^tt 
ffib^rtfft^ffi^S/XxA (1 8 0 — 2 0 0) tt~Zt>\Z 
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mt&m&icte. Mizfam^mt. mm^y^^^y 

Mfc (2 4 b) ©eiWSlgrtUiHufS— *©SfiXf- *? 
fcitufgjJ8jM->X-rA (1 8 0~2 0 0) h<nmT°Wfo<£> 

(DtyVWz-ichax., *JI»^©(cJ:t), r Fi>tf->'XTA© 
£ 5 $ijg»© y -tr-y h i: i: fe»cgiJ©T7-l'^> h-^O^ 

§WSL;WT2:fc>ft«©T\ T^7;< > h^Kjf^T^ 
SS^OffiBtfaK £ !8JSglS©3£S* £ ^MXf— >* 

RtfBffig T 3 ©l&ff ^TOSffiX'r— i?«T?ff 

coo4i] M$g 4 fcaEtfofguBii. n$£ i tia« 20 

©8KBftgB£*5<^T, MfBflt 1 iSXr-^ (W S 
1) BiZfmZWi 2 SfiXf— >* (WS 2) ±fCfcfciiuf2X 
f-i/'OS^i: LTOI¥t-^ (MK1, MK2, 
MK3) ftVttl^nJBjSlStU «9IHfi»3tt*3fi (PL) 

<Dis&m&fH<Dffife<DmmmtifflEr?x9 (r) 

— >»<ofa»itiii:»T?*t), mb-??-? (r) > 

^©&I£f <i> t flttax-r- ->*±©g^v- * £ ©**tffi 
BH«*BiliEvx* (R) i:HUiem^¥^ (PL) * 
/CLT^m-rSv-^ffiB&Jii^g (1 4 2, 1 4 4) 

[0 0 4 2] cnictftfcf, M»#gT*tt- ?5©Xir- 

s>£^**i;tejS5jS3«K*#u st 3 ««©!««£: 

C77'T^>bv- ^ i: ffe;£ © x r— ^_h©g*£T — £ 
(MK2) tOtiBga^T^-l'^Vh^ (2 4 a) CD 

tttuiss^B 4 mmmofrmmzm^TT >y^M«: < 

[0 0 4 3] Sfc, $!l»3M8T?«, ±fe©MXT-v ! © 
l&f&MRT-r * S3 »Ifitt©ttiB!l«*fflV''Tflto5r© 

(MK 1, MK3) tfttift»Sn«i3tffirti 

<DXT-—zycomi^mmT?>o £<or^ ^f->"±© 

*^ (MK 2) i:^tKSS±coz^'f^>hv-^i: so 
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©^ie^^t^-i'J^nrc^tfi^cox7 : •-v ? ^c■^v^T«, r 
? ow-ai^tffiffl intern 4 mmmtm 

MCXf- S?±©*ifSj5 (MK 1 , MK3) 
X? (R) fcjft»tt3i* (PL) *^LT«ttl1-«v- 

^fe«^Hi#IS ( 1 4 2, 1 4 4) ^fflv^T«im-rsc 

»3JWSttoW-ilMifc*ffli/''Ta»^3R (PL) ttJ; 
5-7Xy©;^->i!i: ^iSS« ©GlB^*>-£* tf & 

[0044] m^i 5 iemmcomm, vx? (r) © 

^^->0«*f2ie3tt*IR (PL) ZfYLT®fmm 

(wi, W2) ±tc*si$^7 l e-r5S^P) I 6*?s-efeo 

T. jffijeilfi (WK W2) *««fLT&*[B|-©¥iS 

rt*2tofcl£S&^t&&2o©g«x-r— (ws k w 
S 2) SrJEjftL ; p)T^©Ti$if£<fc9B5fB2o©Xx- 
v'CDrtO— ;£©{4fiit$>l£-fif^&tf "E>. K— *OXf- 

0©Xt— ^©^©{fiTjCXT— ^©ffiBtf-aO^rfTV-'^: 

i^b-tfv- ^ fc Hufe{fi73©X-r- >* ±©»*Pj£ i: ©GtB 
BS^iHIlL ; WI2— ^TOX-r— S^K:«»«nfc*!*£ai 

<Dtt%.(Dmm&. t ©fitBMii^^m RiHi^fitBt tuKffi 
[0045] cmcznig, — soxt- ^icffiJt^n 

fc«JtS»tSO»3a»ff fc, {lfi73 ©X-r- ->*lc««F? n/i 
SEJiS»tEoffiB*te*v- * £ iXf- i^±©S^ i: 
©ffiBMftotHM (77^^>Mtf) MffLT 

fit>n& a c©k, -soxf-yotiiaffiSoT^ 

fffc «fc o TSaStU flfi35rOX-r— ^O{ftBttSiJ<0T» 
ltt<fcoTWa*n^o ■?■ L-Tx — S©Xf- ^i!l©B 
7^ib^*^7-rsi:, fti$T— 73©Xt-^©{uB^ 
ffaLTl/^cm^OT^fUcJ: {^©X-r-ycffiB 

i: ta»3tt*3ROiaiBB«F«iomSoS*PjSi4:0 
fiBM^^ttiRr^^ffiB^ffi^WXT 1 -^©*^^ 

(Sit ^ n @EJSSS± ©teB-& t> v- <7 1: <W© 
Xf-y±OlK i: ©ffiBHi^tcS-cJf?, U -b -y h * 
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■So 

[0 0 4 6] —li<DWfc.7.7—i?\zm%-£n 

-73 ©affix x- ^^©affiSggi&Bt;: iiia-r s © 

tW -?-©{te73©Xx— ^-^cDfiil^m^T^fht £ 
9 tHMBTHi&fitB* t? < 3 £ , SKf5T^©¥$ffW U -fe 

*fcf, vx^©^?- ^©JS^^lO £©<uBHa^£: 
[0 0 4 7] fifoT, — T^SffiXx-vLbO^SSffi 

oimimft t ffi75r ©ifix t— ~>*±©!g)£*ffi© r 9 

x- s?otct««a*ff a ^ci: # Pirn t&zctfrz, 

iSKMW*frmk-tzc£.&-vz^ cnic^ssffixx 

[0048] mims\ctm.<Dmi\,t, -rx? (r) ic 
je^snfe-'^^-xottsjaiejtt**- (pd ^lt 
(wi, W2) ±fcsiewtt'r*ja»wttat» 

T'feoT, (Wl) *«^LT235?7C 3 Pffirt* 

W^imm 1 iiXf-i 7 (W S 1) fc ; 

(W2) £«&LTfiif21fll*ffiXx-> ; (WS 1) £ 
m— ¥ffirt^rSuf5m lSiXf->' (WS 1) £«3fcz 
lCf£»Rrt6&Sfl2affiXx-^ (WS 2) fc ;tulESU 
(PL) afiSUK^P,n, Huf2SffiXx— 

(ws i, ws 2) ±comm-?--?Bir3mmmxy— 

WR«2 4a) fc :tflf8Ea»^3fi (P 
L) <DmZ'p4j>£m&T : 7'f*>hJf t (2 4 a) «D&tti 

i mxfa<D— ismfrzmmm i sffixx 
— s> (ws i) oiwia»itt^rfiifl!j(ft«*m-si-r*fc«) 

©ill $"J5ttl (B I IX) HUfam 1 tt73i»HO{ti73ffla 

fr5WfB^2affixx— (ws2) otute^ i tt73(pj 

Offi«*W-»|-r*fc«)Om2iS!l«tt (B I X2) M 
fB3SUS9t&X (PL) <0S»«tJi&Tt&IS^i«ikiE3SS-r 
-S.^3S!ISW (B I 3Y) £^ WfBT^-Y^^h^ (2 
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4 a ) ©&ai*/L>T'iiuf2!fl 1 I&i:ifi32"t'3lg 4 fflgfi 
(B I 4Y) t«rffllA, Ctl&OiiJfitt (B I 1 X~B 

1 4 y) ic£vffimmiRtJiszMm*7--i? (ws 1 

RZ>"WS2) <D2yKK&W*^ft?nWrm-tZ>TWW(i/ 
XfAt ; Stiles 1 SffiXx— (WS1) Rumim 

2SfiXf-v' (WS 2) ©ft©— 73 ©Xx— S^Dffifi 

zmmTmrni/XT^vmsMmm (Bi3Y) 

TflLOOl- 73*©Xx— S^LOJ&J&Sffi^BTfcLT 
l/^^tc, iiuf2ffi73©Xx-^©teB£M2Ti^ff->'X 
10 ^A©^4SiJSffl (B I 4Y) ^ffioTWilLOOllufe 

fte*f ©Xx— ^±©S*SSv- * £ ©GtBMfii£:tuf27' 5 
(2 4a) %m^T3<lsb2>t£.$>lC s Sul2— 

73 © x 7— =j \c ma s nfc*jss«©»tt» t , Huteffi 

#©Xx— ^©ffi«*tffl2»3aiS«r (B I 3Y) *m 
i/^TWSLOOfufSK^^ (PL) CiSMISTX 

>m<DtsB<iLW t mmx © xf- ->-±©e 

*Pv-^fco«acBgB«**«)*«!lfi*a (9 0) J: ; * 

20 [0049] cn£«fc*u£, *j®#©t?i±, as i affix 

•T—i/JkXS'gi 2 liXf- yCrtO— 73 (DXf-^Offi 
KfiMfJ/XfAOS 3 illS*i©*f-«Mt*fljvTWl 

LOOK— 73 <OXt— > ? ±0^lS*ffi*li7 l 6 b TV >S ffl 

/ ^ - >m<o®g&®m £ flfi73©x x— y±ci?-7- ^ 

so fcOffiBH«**«)*o 

[0 0 5 0] -T^t3^, *J89#S-Pt±Huf2— 73COXX- 

■P* 1 «73lRl©ii«W (^lj»JfilS&0*^2iffJS«) fc 
tft^-T 51 3 PJSttcDH-IiJffi^fflV-T-730Xx- S^O 

TXi'O;^- Mt<OS) l e^f=S:*3nSKtC N {te73<DX 
■r-^lc«JtSn/'c!K*£:Sffi±0-T-^i:flfi73©X-r- 

->"±©s^ £<D&mmm*T^ h^o^w 

i: r 7^ * > h ^O^ttJ4>^T?^ 1 M73 (pJcoailSlfi 

40 (m 1 ^ 2 jgrjsti) fcararrsausMM*© 

tc LT—j5<Dm&X : r—i'±.<DmytMtt£<&Ji(OX7'— 
[0 0 5 1] Sfc, MifgT-li, -73©Xx-^*(c« 

firsnfeawattRoawa, -r*t>-&±i2oMxx-> :! 

©HWTfK> fifi73 OXf-: 'S<DtiLW*& 3 HAHl« 

oJSKfitBi:^73<!DXx— ^±<DSipT-^i:<Dfi[BK 
so ^sRa6S 0 ccd/c#k Xf- ->*±©S^v— 
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(T^^Vh^TL/c) flW©XT— S>fcOVT 
*3WHB=ntettiilc*"Bv^Tt, M^©^iP^ft<, 
-e#*«J:-5fcft'K {tfi73©XT-^±©»*pv— ^iriS 

cis^^o/^- >»(oisamm fc ©m« 

3 MtttQttMB *MfT8!Ktt3*5fc©S!e«* fc IB 
nlfiEfcftSo -fftte^ T^*:/hB$©ffi?5r©X-r— 
9J©«lft«K: J: D SMOMOXr-fOffilfl* 

[0 0 5 2] C Otitic 43 V^T. »««7fc8B«0«W 

©$o<, mib— #©xt— ^K##sttfcj&jsa«©B 

TftSTfeoTHufBiS^^ (PL) iCtSHufg^X* 

(r) <D^2->m<Dt£mtiLWtmmx<DXT-zJ± 

©SJp^-*fc©ffiBH«*#»*4:*l«:» «ET8«f 
->X7"i»<D^3SiJfitt (B I 3Y) ©tHIHB*D-fe-y h 

[0 0 5 3] ll*«8t|a«<D^f±, ±tE»*«6tC 

lawosjeiBttsiitfev-'T, nmmm^s. oo) 

* ifoHWoxf-^loiPv- * i: ©ffifina&R 

^ffiB fcfjfBftW ©Xt- ->'±oS*t- ^ i: ©ffiBBII 
^sfc&fc fc #©1151291 3 ifflgtt©tHH!llgSfc«-3i/->T 
flJIBfltfr© Xt— 5>©<iB**J» L ft* 6 MIBffiTj © X 

So 

[0054] cnfcfcntf, fttTaoxT-^ic^fif^n 

fc!gj£;S1£±© >r— * i: * ©ffi?j©x t— ->*±Ol$v 
— ^i:OttB^{l (entile— ©-feV9\ -rft*D^7*-r 

fp v _ ^ i- ©&BHft&$&fe i: £ com 3 ffl5M<DffNH 
i^*fc»t3V^Tftfi75rOX7 i — ^©fi[B*§!|g3ILft*6fa 

tj© x t- ^ic ffi*s 2 nfc^r5S«±o v— <7 t ^©fifi 

7j©XT-y±©gip-7-* 4:©ffi«H«*#«>fc» 

l r^fesg 4 mmmmm^m taott, m s © 

[0 0 5 5] £©!§£■£ 45V ->T. gS^9lcE«©^W 
©ftK, mBMm^-m (9 0) f±, SulBflfi^XT-^ 

t ? n /csjss«©b^ t , tut efte*© 7.7— is 
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±©g2£T— *jb<jtuf5?--7't'* > hS©^tB^rt{cA 
5 ± 5 tB5f2flfi73©XT-^ffiBi*l6 LT®JSS«© 

[0 0 5 6] C©<fc-5lC-rs«^C{±, frjas^gJCfc 
9> T7'T^^hm©^ffiffi«iF , 3»Cfl6^r©»EXT-^ 
±©»*v-**ttB»ftLfc:|^Ttt#©Xx-5>± 

l£M&<D&&£%mfoX J r-i?<Dl&±Vim-Vft ft 5 C i: 

10 I'MOifixf- ^©^ib^K*^i:ft«©»cin^, $fc 
KRWLftBIIIIT 1 > WfMT 2Rtfl$IHT 3©»fts*fl& 
7?©St5XT— S^BJTfTftW tPIT 4 (Omit*— 73© 

iffixf- ^fflflTJtrft 5 £ t*WSHcft5©t?> x;i/— 

37° '7 h©(qJ±*>WffiT?&*,, 

[0 0 5 7] Sfc, C©©-&tC*5V^T, WaRiSI 0£§B 
(8©fgfE©$0<, aul5flfi73©X-r-^±©a*v-iJ'* 

A©^4fflSW©W-ifiiJ(ii* , J-tr-y h?2> £5lcLT€,& 

20 [0 0 5 8] 1 1 t|H*©«TO«, VX^ (R) 

t«rii*tife/<*->©«*a!e3tt^iR (pl) 

T!Sl£»g (W) ±KJ£i5B7 , ^3iSi£Br££BT*&o 

Tx mmmm (wn *«»L,T2?j?7c¥ffirt*^BiBi 

S4SlWSXf-J' (WS 1) t ;«jS£tt (W2) 

^^LTtufa^iatsxT-^ (ws i) tra— ^pffi 
rt*Bui2^ i »«xt— (ws i) tim±Lt,c®m*s 

I4S2«s^f-J? (ws 2) i: ; Mteiil llSxf 
(WS l) S.rJMie^2S«XT— 'J (WS 2) i: 

©raT*®jsaffi©stt«L*t7-5aB)H^XTA d so 

30 -2 0 0) h\mHB&yt&Jk (PL) fctt»Jfc«tt6 
milS»«XT-i?±©S*v-i/Rt>-tfifBS«XT^ 

- s^tffijf « n/c^jsss±© v- ^ ^r^m-r s fc&© 

771'^yh^ (i«2 4a) i: ; SCff2B 1 MXr 
— >* (WS 1) i:Mie^2SffiXT-v ? (WS2) ©rt 
©— 7?©Xt— ^MtBJBJSv'XTi* (1 8 0 — 2 0 
0) £©IST-SJSSffi©£tti8L;&fir fte73©X 
T-^B^S&^ff 5 «fe 3 tfjfB 2 ooiixf-i? 

0) {i, Wte— 73©Xt— ^SulBB3I^XTAt©H 
40 T?®jSSffit©^^a L^rff ^ t #KMfe— 7a©XT— 
±©S^v-^*Mf2T^Y^ > h*©ttlBffi«i*ifc:X 

a fcWE-*©XT— ^*#jflp-ra c tttwmt-r 

So 

[0 0 5 9] LtllcJ:n(t «!»*aicJ:D, H§ 1 Sffi 
XT-v ? Srj^2»«XT-^©F«3©— 73©Xt-^ 
SSSSv'Xt-A fc©fflT«jE»«©«WeL*tf 3 ^tc, 
<to&©^T— ^*<«3ttftf^*fif 3<fc5 tcMXT— vom 

Yp&mmznzo *»cttWLfeB#iaiTi©«iff 
nmi a cornet tmnvmx^^o 

so StCtt), — ^©XT-^jtjIi^XTAi:©!^!:^ 
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(ftK^ 6 7 5 - Y * > h Hatefi I-vOSiXf- ^©tMb 

T 2atfH$IBT 3 OBft*— ^^SSXt 1 — ^fflBTfr* 
t\ B#R8T 4 Oftff*fl635oat6X-r— i^«T?fxa5 C 
fc^Rl^ftSo fi£oT. KB (T1+T2 + T3 + T 10 
4) $ILTV^c«(D^ ^>V^;l/&^Sfc:I±^T 

[0 0 6 0] 

[0 06 1]B1 fctt. -il«««gJc:«saBB3l6«B 
1 0O«*ilrt*««StiT^«o ca)SI5H7t^eiO 
14. v*f*§Xf7/' 7>F • X+t>SSO^iB 

[0 0 6 2] C<DtS»«3fcgEl Ote. ^-Xjgl 2± 
-^^ITOXAXf-^WS 1. WS2£:fii*./cX 

ssn**j»-r z> imbm**** r v ^ s 0 30 

[0 0 6 3] HuKXT^^gMfcfc. -*-XS3 1 2±lC?F 

WS 1, WS 2*|g|&*r§X-r— ^fgft^^ ^oi/nX 
f-^WS 1, WS 2c0fM^tf-pJ-r^ :: F*tf->'X-rA 

[oo6 4] cn^^^tcp^-r^k. -)xaxt->" 

WS 1 , WS 2CDj£ffi^{i^F^<7)x7 P /^^ F (ffll*. 40 

/ ^ >x x k> m x. «a ^ ? u xomm&u o fc«sg 

<DW£M^7*v F<D£ -5 122, 12 4W 

2. 1 2 4JC«, aK*XWy-T^FJC»^T»ft so 
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RTtl&S- 2 OQgHSfflftt 1 14.11 8&tfl 1 6. 1 

gPWl 14, 118, 116, 12 OOlSMglHct^ X 
WU-T^V F 1 2 2J«i 1 2 4#±7jRtffJ7jfr£ffl 

feo. cti^comn^^txwj^Titf^Y 1 2 2x 

Iil24 £lC£oT. MIMl 14. 116, 11 
8, 1 2 O^Xtt^fnJ^ffilft-r^A-lf 

0«BBT?«4. ffiiLb, ±iE»»gf»l 14, 116. 1 
18. 1 2 0^XttUx7^i:m©i:t5c 
[0 0 6 6] £(Dft2^HDXWJ —T't— 2 114.1 
1 6&. YttTJlRl^StfSYffty-Z^F (0J*lf> 

/c. SO 20(0X14^x7^-^ 118. 12 Oti. Y 
ttS^S^^«OYiUx7^F 1 1 20ffl^tc 
B^StiT^So fct, Y»'Jx7^Kl 1 Ote. 
XWU-T-t— £ 1 1 4. 1 1 6fc<fcoTX«lU— Ttf 
F 1 2 2 . 1 2 4tC?SoTK16«n. SfcYtt'JxT 
*T>T F 1 1 2te. XiUx7t-^ 1 1 8. 12 0tc£ 
oTXi'Jx7^Kl 2 2, 1 2 4tCjftoTigf!j2tl 

[0 0 6 7] — 2k ^xaXt-^WS 1 <DJfl£gPfc:«\ 
-^Ytt';x7^Fl 1 0*±#&tffil#frSfflt* 

^Y«!jx7^ F 1 1 0 i:iaot^XAXf-^W 
S 1 *Y«i*[Rlfc:Ktt-ra A-lf hmvv 
X7^?«^nt^5 0 ^/c. ^x^Xx— >*W 
S 2<DjSgBfc:«:. MOY»Ux7^Kl 1 2^±7^ 

t>. COT^7hi:YttiJ-7^bM 1 2£tci;o 

t^xaxt-^ws 2^Yfa^fpjtcigi!j-r^A-if > 
hsoy-7t-?tfi«snT^o 

[0 0 6 8] -T *SSfifiJgffi"e^> ±a5LfcX» 
ij X7^ F 1 2 2 , 1 2 4, XffiU x7t»^ 1 1 
4. 116. 118, 120, YiUx7^V F 1 1 
0,11 2M*)xaXt-> ? WS 1. WS 2JgggO^F 
H^O^y*y F^IC^T^x/nX-t— ^WS 1. W 
S 2*MLTX Y 2»7^t5Xf-yBi3Stf* 
^ntl^o dOXx— ^BKi3S«, ilOXf-^ 

[0 0 6 9] YttiJx7^Fl 1 OWffiCl 

tf£>tirc—ft(DXmV~T : £—$ 114. 11 60F;U 

zz^vs^tzm-e. ^xaxt^wsi»>3 

^tc, Y«UX7^F1 1 2 OMfiStcHtt 6 n^c— *f 
<DXtt'Jx7€-^ 1 1 8, ^OOhWiiTPl* 
-T£*T\ ^XAXf— >"WS2»>3 — I'V^fg 



\ 
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[0 0 7 0] ilWxAXf-^WS K WS 2 ±lc 
tt. ^Wx;4;l/mif)XAWK W2tf 

hsoz • emmmmic^-oT, xY^ffittatsz 

$fi73fp]St;e^fq] (Zfl&IilDOlelte^fR)) icIJM*** 
WS2<D±ffilUi, a^owiv— if3!«Bj«*tlfclPP 

?v-^fiFMK FM2(t eiRtf^XAXf^^ io 
[0 0 7 1] ^XAXf-^WS 1 OXlS77foJ-- 

m<om m i ^^ws2Effiiao) 20^ yw^irj— mom 

ws 2ox$fi^fRi{fefjioffi m i icfcw-si&aHgD) 2 2 
t Y^fRio-fjja)ffi2 3 fcii. «ffift±tf^a*nfc 

tu *<OfcM%*&Tm\T*&?t?Z>iih\^&K>. 20 

— yws k ws 2 0 2^{iLM7b^n ; fnfhSjj^n^ 

[0 0 7 2] tiwesRftSMSP L^im ccm 
z w*iRi(o#tiio3ttt*#-r u>xx y 

«*tf 1 / 5 t*t*BSf»**3WWShT^5. c 30 

[0 0 7 3] CO«^P LtOXW^fpJCDMdlJ^ 
v'X (off-axis) S3W7^^>h^2 4a, 24b 

£»BS*lT^£o cnf)W7^^>h^2 4a, 2 
4 bli, L S A (Laser Step Alignment) t£> F I A 40 
( Filed Image Alignment) ^ L I A (Laser Interf 
erometric Alignment ) t£<£> 3 iS077^ ^ > h -fe > 
1J-**fLT*5tK l^-^filOS^V-^RO^X 
A±O77^^yhT-^0)X, Y 2^7£SlnJO{ftBtf 

[0 0 7 4] CCT\ LSA3S«\ 1fft*:*V— 

V^PtX^XAlcfiEffl^n-So F I A3£fc*. Aoy> 
7>y?(7)7P-F;^F OtaWD JttTv— **!H<B so 
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#«*v-jrK#JBifc«ffl«tl* 0 L I AXtt, 

[0075] *mtmmT*te, cn^smmcoy^^ ^ 
3 i£<D-^7t;v- ^> ^fii^^a lt^ ^commmm 

[0 0 7 6] *>h3R2 4 att. ^X 

nxf-^ws i ±tc«}f^n/c^x^w i ±o77-r 

h^2 4bte, ^XAXf-^WS 2±{cuw^nrc^ 
x^W 2 ±077^^ > hV-^Rtfl^-^fiFM 

[0 0 7 7] (inf)077^^yhS2 4a, 24b?: 

C 9 OfcSS&tU ±WSi9 Ofr 

[0 0 7 8] *HSSJg!B«)K)t«« 1 OTiiu 

S^ffll/^cTTR (Through The Reticle ) T*?^ 

fW7>r^>hg?sai4 2, i4 4*w6nr 
?tas?-?jvy^^*>hmmmi 4 2&tf 1 4 4tc® 

<fc*<D«fi]59-l 4 6Stfl 4 8tf&W)&&lcmW 
Stu !r>X^IB»«n*i:, £M8il9 0 

n*naiiRi59— 1 46M14 8tffif»?hs e a 

U^*;l/79^*>hlB«*i 4 2, 14 4£|W|^ 

mtfWBB 3 ??- 1 7 6 4 6 s^&mm^m 

[0 0 7 9] H 1 TJi0j^fc«B&Lfc*V 

^PL, 77^^>M24a, 2 4b0^n^ntC 



(13) 
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rAF/AL^j 130, 132, 13 4 #18 

ttenri/^o c<df^ af/al^i32«, x^-v 

^BftlcJ: D U^;1/R±0>^£— >*»>xa (W l X 
ttW2) ±fcjE«fc:e¥'i"Sfc:«\ U^-£;l/R±©^* 

fcfc. AF/AL^l 3 2£LT. V**S^AFStf 
[00 80] CCT\ COAF/ALf 1 3 2^Mt 

[008 1] lOAF/AL^ (MAF^) 1 3 2 
14. 0 5K:iS2n&£5fc: > ^r-Y^jjn 5 0. f0t 

5 2. ^^-^Mffil 5 4. U>Xl 5 6, 
^7-15 8&tf5^*f3*%l^>Xl 6 Ofr^SSSS^ 20 

1 6 4. tmis^Xl 6 6, 6 8fr&JSS*)tt 

1 6 1 £#6#§f3c£ftTV>S 0 
[0 0 8 2] llT\ COAF/AL^ (*j£AF3R) 

So 

[0 0 8 3] mytftE LJlJiP&S^xyWV 1 (XteW 

r##n, 11^77^/^ 1 5 ofrt>8im%ftrcmw 30 
isawrso co;^->ms 1 5 4*2Bauftww)t 

(4, Ix^Xl 5 6. 5^—1 5 8Mlf»b>Xl 
(XttW2) «Mc»LT/^->Mffil 5 4± 

So <>x7>w 1 -cEWSftfciRWjtttt, mytMm\y>x 

16 2, Ie]ls^fRj}ll&ffi 1 6 4 Rtftt«U>X 1 6 6 * 

m^n^o ±wgi9 oa. ipjsssi 7 2 
o*m«#*fi^ffla«fi 1 7 0fcfl«s«o £/c. <i 

*i«ua«« 17 0^ frKUe^«ftMB 1 7 2 oig 

[0084] c >**—>mf&i&i 5 4tc^, la 

6lcjj^nSJ:5tc, OTx.tf 5 x 9 = 4 5fflco±T^fqJ so 
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<DXU v MfrDHaP^— >9 3- 1 1-9 3-5 9^ 

(45 0 ) tcgjg^nSo coies. H4fc:^«nscfc 
91 f&, BaBasfc^ofiarasnsu^-^^oHHW* 

«^M^^x/n±^M7><-;I/F^1-o COS 4 

[0 0 8 5] ^-CDf&OA F/A l 3 0, 1 3 4 
£<D A F/A LS132 £|^«lC«j3c2*lTV^o 

af/alii 3 2tm^m—<om^T^^^>h^ 
—?<Dmnmcm^*>nz> AF/ALismi 3 0. 13 

S G C<Dfcib, 77^^>h^24a, 2 4 bia§7 
^-r^>h-tr^*9-<Dfhaamc, i*HFi:Ii«OAF/A 

s Q ssm-rntf. wsfmt.7^ ^>hmt(omr\ x 

So 

[0 0 8 6] ^c, U^^;l/JEi6««lJcov^T. m 1 a 

[0 0 8 7] U^;l/^-X 
§3 2±*U^^;l/R*«RpUTXY0 2^7t:^riqiJi:^ 
iJb^ti&Ix^^l/X^—^R S T cqi^^Xt- 

v'X^A^^rfiSx-TV^So 

[0 0 8 8] cin*MfcPSE*rsi:. Uf^;i/Xf-^ 

RSTlCfc*. i2^?n§<fc^^ 2fe<DW-*;l/R 
K R2#X^>#fr (YffiToTlRj) KUBJUlcRin?* 
S^tc^oT^D, LOl/f^;l/Xf-yR S Tte, ^ 
sTV >^S^LTl/f^;W-Xffi3 

2±jc»±3a*«n. Wno^7*-^6«s 

■mWR3 0 (0 l #HD tCcfc K> X«bSriRiOfR/J>m. 

e #fa<D«/hi§iiER y m#iRi<&^fflEi&tf & * ns 

- £ mm<D 'Jx7t-^ «EKS i: f * 

HI 1 ^t4H^OffilLtatfKWO(Ee±*^#& 

f^;l/Xr^RST±(Dl/f^l/RK R2tfM*tf 
TV^So 

[0 0 8 9] L(DI/f^;bXf-^R S T±tCC4, X$ft 



(14) 
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-ftfav-MtD^mc, i/f^;i/xf-^R s Ttmvm 

*^Ytt»lS»Ci£SStlT43 9. C«i3 4CDX$fcS 

fA3 6*i»£t-s«wfflB i exts^n^wt^ 

ffiS*«(ft*m-«J-r S c 4: *c * D . l/f*;bXf-?RS 
T©ffiB*fHBILTi^So llT% I 6 X 10 

cososttB i ex^wirs^tm. sasE-r^x^ 

Xr- ^fliJCDSUStSB I 1 X, B I 2X**-T« z F*ff 
16, 18^^XAXf^WSl, WS2^)3- 

♦BfcNellE (UrtgRii) %1imcV>^f?;\s 
Xf — v^R S T*ErtBM»LfctK X#iegH&ffl»*fT 
&5fc#)k:jll^£>n£>o 20 
[0 0 9 0] — 75r. W-^X^-^R S TcD^SWfp] 

3 5, 3 7lCttLTm2lC$mmB I 7 Y, BI8YT* 
^sns^fUf-AWBHWSti, l^^;b^-xa2 3 
2±<DKI*®te:n— ^—^3.-7^^—3 5. 3 7<fc0 

n03«t-^a-755-3 5, 3 7(DSfiffil cu 
77 lx>XffiST*fufB^^;l/^-Xffi3 2±<DRfl# 

7;l//<XT#ft©ttW«#H 1 (OXf-^M»«B3 8 

s TCDYtt^iRi^ffis^w-ay^nso c^yi^^uS 

©flWHtt, 9x/\fflBOj||fittB I 3Y**rrST#tHO 
fHttta^< L/^Jl/Xx— S>R S T.b^XAXf- 

t3<jfeaEB*«FO^**rai (YMWirJ) <Dl^*;b<^ 40 

[0 0 9 1] —73. Uf^^Xf- >*R S TO^T^fRl 

3 5, 3 7tJ*LT0 2tcaigWlB I 7 Y, BI8YT 
2±OS»D-t-^^-7^7-3 5, 3 7 cfc 0 
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<Dn-^— 7=^— 3 5, 3 7<DS*P{4fi 
r U>x«MTroiEU**Jl/^— X»3 2±(OS.mWD 

#S2n, fOTOftl^^tbf^^Xf-^R S T 

oY«isiaofflfliftwafl*n*o coYW^fpieEoif 

$gti. 9xA«(D»JSiB I 3Y**-r«=F*W-OfHB 
ffifc:«-3< l/^^;l/Xf-^R S T^-)xaXt-^W 
S lXteWS 2fc©«*^BO*ffi. RtfcftfcStK 
jfeSEBftBf©3fe**lft (Y*fc£fR0 ©U^rt/fc^x/N 

[0 0 9 2] iT&frlS, *^«HB!BT?tt. ^^3 6& 
IffiJfifflB I 7 Y, B I 8 YT^n§- tt<Dif7;W* 
X=?mtl£ <fc o T U^/l/TWfcS/XT- 2±t>mtii2tlT 

[0 0 9 3] ^XAXf-i/WS T 1 , WS T 2 

[0094] cinBoHtc^nscfc^^ 

PL£D^W^77-Y^>hS2 4a, 2 4bOftl 
^ti^m^^^rii^^lfS (Xffi) tcJftoT^x^ 
Xf-^WS 1 ©Xtt;£iftHB!l©ffifc:yu g| 1 <D=F&9t 
1 6fr&OBlj||ftNlB I 1 Xt?^*ns=F*tHf-A 
fcMSKfttStU HUfilfc:, ilWc^oT^XAXf^W 
S 2^Xtt^f|qJ(Dflfi{ffilO®^^ HlOT*fH 8fr£ 
©Sft2$Jg$tf]B I 2 XT^ZtiZ>=Fmt\*—l*tfMM2 
tittle fit, T8?B+1 6. 1 8"C«CtL60Sftf 

ttSffi^tf-aiu ^XAXf-^WS K W S 20Xi 

16.-18I4, 0 2JC^^n^)<fc'5^ > ^&3*(D7tfS^: 
St5 3ttTMT*S^), »)XAXf-^WSK WS 

2ox«^riPi<DttsijJW^ic, ^i/htHBfttfew-ao^RT 

tC^oTt^o C CT\ ^XAXf-^WSK WS2 
© 0 [nUE^fT* o ^m^(D 9 X"r— S^Rtf Z ffl73 fpJOSS 

16, 18^<fct)^x^-n»^f§o 
[0 0 9 5] BlMSHB I 1 X, ^2S0SfflB 

I 2XO*fiMHJ- ^XAXf-^WS 1, W 
S 208»IB»D4«T?«lC!)XAXf-^S 1, W 
S 2£MjfcS«fc5£&oT*5?K fi£oT, XW^f&Jt-O 

^2 4 a, 2 4 bOfiefflWF^^tlOfc#JCfe»>X7NX 
•r-^W SI, W S 2 (D&Wte. m 1 $J«$fi B I 1 X, 
»2«!lStttB I 2XtDtf-I"J{BtCS^V^TgJi^n^o 
[0 0 9 6] c^Tc, ^ 2 3 tC^^n^> cfc "9 tC, 
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■T^^3liJg$fiB I 3Y*StS=F»ttk, 77^^> 
M624a, 2 4bWtlfnoftffiW^Sli (X 

iBMY, b 1 5 Y**ft^n**sT#tf-i:#H:«- 

£*IT^S «IU 0^T^MSffttD^^0^^nTl/^ 

*) o 

[0097] *mm&m<Dm&, m&y&m* L*m^ 

/'cS^'JXAXf-^WS 1, WS 2 0Y^fp]{4H 

iija-r^ffliJsfSB 1 3 Y<D^mn<Dmmmtfm^t>n, 

r^-Yy >h^2 4 a ffl^O'JXAXf-^W S 1 
OY»|R|ffl«ff-SIJCJ4. 75>f>l>h3R2 4 aO^mff 
t-^t>*>^ttSX^Miii-r^SlJS$SB I 4 YOfffiJ 

ttjwsi^&tu z^-r^ >h^2 4 b^m^o^Ji/NX 

I 5 YOffSMtf^StlSo 
[0 0 9 8] fiEoT, *«W*fffc:j:0. YtfrtFiRiOT 
SW-jBlflHft^^X/NXT— SI, W S 2 OJ£|}® <fc 20 

-eaisttB i i x. b i 2 xti^n^no^xy^T— 

S>WSK WS 20£^ffifr£^nSCh;tf&^OT% 

^ffl*r^T^m-7 , d$ft^s*fffi±^Ao7c^^ffiaT*Y 

[0 0 9 9] 443. ±KYtHII/a®«IS«lB I 3 Y, B 
I 4 Y, B I 5 Y<D&T»§m> *2*©)6i**t5 
2iWttT*SD, ^XAXf-^WS 1, WS2(DY 

[0 10 0] *HfiBBJ8-efc*. T*fH 6, l 8StfSI 
IiBI3Y, BI4Y, BISYSStSSOOTS 
ff-CD^ff 5 oOT^tHc £ o T, ^XAXf-^WS 

K WS 2 02^7t:ffiaiffiB*ga-r S^tfS/X-r^ 

[0 10 1] gfc, **6ffiJ£SRTte, »ifi-r*J:5te:. 
^xi/nXt— ^WS 1, WS 2<DF<9<D— 2T*<«lfiS'— 

SPSS 9 oo^fcfcfcrxx— 5*j«ai«B3 8tc<fc 
t>, -jxaxt-^ws u ws 2owti*nt 

[0102] KRiBJRfco^T. a l icg-^TK 

140, i/^7^4 2, ^7-4 4, e-Ax^X;^> 
^4 6, 4 8, Sl.77^7>TUyX5 0, 1/>X5 
2. Jlfifj^— 5 4, b>X5 6, 7^ U> 

X5 8, H3tr9-rvF6 2, RTtt^-r so 
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>F64, 'Jl/-L/>X6 6, 6 8^^«^nT^ 

So 

[0 1 0 3] llT% COS^^O±fB#lj«^&gP^Ol/^ 
[0 1 0 4] ytWV%>%> K r FX^^71/- ♦ffcM^ 

4 4tc£D{irR]2nT, tr— ax+x^>^4 6, 

4 8lc±9&S&e— AgfcfiJgStU ^177^7^ 
1/>X5 0^A*fSn«o 1 77-f7-Yb>X5 

OlcAfttsnfcftlBfcJu 2 icmm^titcy^-fr 

>X5 2, Hl&^-5 4, byX5 eicfcOlftfSft 
*tfaftorcft«<fc0»2 79-YT-f u^xs sic as* 

?tm±. ls>X6 l^*;l/Rfc««&ffi««: 

4*iI»U UU-1/>X6 6, 6 8*«Ti9 

6 2(cioTiSSn/-:Br©g«, CcT1»XU7 
h«©RWMWUA (02#i) *BHWr*o 

[0105] wjwRfco^TB i izm^xmm 

^®.£ LTCD$Mffil8t9 O^^lUC, CCDi$iJ®IgB 
9 0©ETfcfc*B^«M»SB7 ORtfXx-^Jffll 

[0 10 6] CCT% #J»3KO±iB«fi8*«tOi&f^** 

[0107] S^§MSi7 0^ W;l/Ri:^x 

^ (wixiiW2) £<Dmmi£&tfm%s~$nz><Dic9ciL 

oT, ->^^^ffil&^B7 2tCjg^LTi/^^^IBBlgB 

7 4 ZMWlZ^T i/* 7^42 ^^~y>-T So 

[0 10 8] COf£, Xf- ^»J8USB3 8tC<£ ± 
MWSB9 0O^&cjSDTIx^;1/R£»>x>>n (wi 
X(±W2) , t^l/f^^Xr-^RSTii^XA 
Xf-v 7 (WS 1XHWS 2) ©HDHH^SE (X**>*J 
8P) tffiSte^nSo C©ra«HjfelEtt. 0uMLfcT8?§h> 
X^AOSJgttlB I 3Y£«««fflB I IXXteB I 2X 
Rtf ^^;l/T*W-'>X-rAOS!lSWB I 7 Y, B I 8 
YfcWfittB I 6 XCOttMffi^^e^^UO^, Xf"^* 
&JWKB3 8tJ:oTl/f*;l/Kli»3 oM^xax 

[0 10 9] ^LT, WXx-^m^OflFSKMWrt 



(16) 



«FM¥ 10-214 7 8 3 



29 

«^is»3te** plwoi/5 mcM'bzti, t<om 
2) ±fcta»«)t*n«o cct% H2^&feM53{pa 

r^^xa (wix«w2) t^mm^Mt^ctx\ 

E££ti£ 0 10 
[0 1 10] BtiaiUfc/^l/^fgJfcOBBS&^ra^ 

fcs mytmummwi o&. ^-ik»jsb7 sicjt^ 
y«««%*K!HBBiiB« i a (mzmm ttwm-** 

T\ t&fe^^^-^ilW'JxAKo^a 7 b 
OA^{ffigc£rtT&-5 0 

[0111] ±IEO^ttBJfcif Jtii/g >y hX7>? 

pfll77^ > K 6 4 77^ y FSMI 3 9 ia o T 

[0 112] £<1Z>T\ ±3SLfcU— 1ffWW&fi7 6 
«k*^<;l/X»3fett, 9xaWK W2±^ttl^« 
B7-f-;l/H(l (w) Silifi-rSHIfcnlll (nttjEOSE 

») mft?2>xmtf$>%frih, f*u * 

^x**ymm*v t?z>t, swe (2) «»fc-r* 

gj^&^c 30 

[0 113] f / n =V/w (2) 

*PfcU l/yxhifi^Ei:ni:, (3) 

[0 1 14] n P = E (3) 

ccoxotz^ mTtmwmmm i o « % satx*^— p 
iEa^@7 2-¥>5^-hb»sb7 8*sw»-rscfe5fc« 

[0 115] iWSl9 0T1i, G!l*.fcf. X 

XMXx-^©»ttlBJfiffi« (raSHfflH) *«iE-r*« 

»UT«iE«K:Bi;fcX7 L --^ffiBaD«jE*S^-r*o 
[0 1 16] Kfc. *^fifiJg^(Ojg^S^ST^i, * 
xaXt-^WS 1 hOH-e^x/NOjgJft^frSra^ 1 
OSgiMv-XxA^ »>iAXf-yw S 2 ^CDP^T^x so 
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^3afc*fir* "5 SB 2 ©MBS/Xf- A £ 3WR» 6tit^ 

[0 117] m 1 OfflSiM^XxA^ H7Jc^sn««fc 
■5fc. Sffiao^x/NP— ^V^flLStcfc^^x/NX-r 
->*WS 1 tOHT^iE-rScfcatcbT^x/NS^fi 1 
ft^o dO^lOJBSSS/X-rAtt. YttTjlRl^StfSS 
KOD-fVy^VFl 8 2, LfDP-fWW 
Kl 8 2 tC^oT^ftrT^fg 1 077^^1 8 6JkXffS 
2<DX^^1 9 0, ^10X7^^1 8 6\zm*)m} 
intern 1 07>D-K7-A 18 4, ^20X7-<^ 
1 9 0£l*9tttt&nrc^l<DD— FT— Al 8 8^F% 

tA,T*^tl5Sl^^XAD-^, ")XAXf- 

^WS l±fcHtt6nfc3*0±TIWB«^6«S»l 
^^-77^1 8 0i:?b^M$n§o 
[0 118] COS 1 ©ifiigv'X-rAfc: <fc££ 

[0119] lltu muzm-znz&oK, ^m<o 

^xau- -r>f ^^fflS^fe^^x/NX-r— ^WS 1 ± 
(c^^XAWT £Sl0^x/\n—^K:j; 

nrtfoxAwi ttf&i&ztizm&fo'o^'zmffl-? 

[0 12 0] S-f. ±fMfflgB9 om ^xaXt- 
v^WS 1 ±O^^Q^x/N*;l/£V)>^n.— A^r^E 
^X^7f^LT*7U «)XAWr <D®3g£rP 

[0121] ±»gB9 om 
a±#igai-^o ent-efco. ^xawt wmfctiim 

tt. ^H^©*x/\o— ^*J«JgBfc:Se 1 07>d- F 

t— a 1 8 4o^»*3tjf-r«o cntj;^ >>xap 

-^MfflSfifcJ: 1 cox^-T^ 1 8 6«VIMMP£ 
n, S 1 OT^n- FT— A 1 8 4 #n— 7V 
F 1 8 2tC»oT*>X^X7^-> ? WS l±^t#l)LT 
^xaw 1 ' ©*T^fflB*r«o 
[0 12 2] ±H88l9 0T1t 

-77^1 8 0*BrS(fiIfTTBSl«^ o d^-fe 
^-77^1 8 OOTHMMfc+T* «>XAWr *^ 
1 <DT>n— FT— A 1 8 4tc§^2n*<QT% ±3nl 
^19 0-eti^x/\n— ^SJWSB^^ 1 (D7yp- 
K7-A 1 8 Cftlc£ 
0. mi (DTZsu— FT— A 1 8 4 I^xaW 1 ' 

[0 12 3] ±M0SB9 0TH*. ^xad-^ 

f&lfBSBfcai 1 07>P» FT- A 1 8 4 <Dj!5g£lg 1 
OD-K7-L 1 8 8 0»TO*}g^tSo Cftlcj; 

m 1 (Dx^-r^i 8 6 i:— fomzm \ <dt>u—f 

T-Al 8 4^H7 0-Y*iR!fc»ift*BHtt , r*i:ra«r 
tC|g2 0X^^l 9 OA^xaW 1 Istcm 1 O 

a— ft— a 1 s s t-fcmc+Yjjmc&mzmbh-? 
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So -f L/T> ffi 1 Oa — 1 8 S^xaX-t— 

^20x^^1 9 ojWfit^ns^&ic^i ©a 

-F7-A 1 8 8<D/^n.— A^»BSn5 0 

[0124] iMii9 0Tte-fe:y£- 

777^1 8 0*±j¥iE»U -tr>^-777l 8 OlcX 

jlig^^-TSo c*Uc<fc!K 820X7^1 9 0tf 

1 8 8 £—{*mc-Yjjmz&W)& 10 
Hji6LT»l<Da-h7-Al 8 8 OiBBtffT fttoft 

So losi ©n-F7- a i 8 s commute tmvzic 

^UtelT^XAW 1 ^')x/^Xf->*WS I ±<D^0 

^-AW>^tSo utiles ^xaSS&O— 3S<D 
>>-y>xtf*?T-rs 0 

[0 12 5] S2©tB3S^X7 L A(i, mUlC^ (El 8^ 
xaXt-^WS 2 fc©RBT±3S*:l^«fc:LT^XA£ 20 

f>f>MVF 1 9 2«otW^^3^X7'l'^ 
1 9 6RXfm4<D7>?<<jr2 0 0. ^3077^^1 9 

6icm*)tttft>nrcm2<DT>u-\:T—L>\ 94. m 

4 077^^2 0 0lCffi9fttte>ftfcS2©P— HZ— 
Al 9 8 f ^TfifiJc^ n5S 2 ©^XAP- 

[0 12 6] 0 7&.tf0 8^g-3^T, 30 

[0 12 7] H7fc(i, ^lAXf-^WS 2±0^x 

SMI;:, fcfflP-^^>^ffiM^T±ai^^LT T i7 3i 
AXf-^WS 1 tmi<Dfflj£zs7s J rL>£<DmT*V^^ 

c -jxAXf-^ws i±-e&, ^x/N^tc 
3l£«^-cm*E*r s cfc 5 it77^ * > Hftfwtf ft 
t>tiSo ft&, mucts^T, mytm^cD^^^T 40 

2X. B I 3 YOm-llffl^S^V^TtTftton, ^Xa£ 

»^77^^yhiiw^bti§^xAXf-5;ws 

lOttHBIPH:, T^ff-S/X-rAOiBISttB I 1 X, B 

[0 12 8] CO0 7lC^2ftS;£ffilJ<Dl3 — -r-fV^ffi 
BT«7 p ^>T^>h5S2 4 atOSTJOxAXf-^W 

s i ©fi$Y-^FM i ±oa¥v-^^« £ -5 ft 

BBffiirftoT^S (0 9 (A) mm) o ccorztb, £M 
»8l9 0m Z^^^>F^2 4 atCct:t)S^v- so 
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^sfm i ±©i»7-jmk 2 ^m-rswtutc =F 

^ff^X^AOftSfiSB I 4 YO^thOU-fe^ F£:^ 

[0 12 91H9 (B) tCii, I¥7-^MK2«« 
<D— mmS^^T'y^ ^yY^Z 4 a OF I A^-tr> 

0 9 (B) tc&l^T, ft^fS xfiC C D(OM«flS0ii* 
fBH^U ^FfMT^^hSt^-^ti, F I A 
3Mr>-9-rtOSS!T*fc£o XffiTufRjOIliftK 

So 

[0 13 0] 09 (C) tCli. 09 (B) OY"^MK 
2<DWR*F I A^CD-b>^T^DiA/u/c^^y^^^ 

^^ntv^o 77^^vhMa8B8 ot^co^ 

K 2 OfiH^tti U ±©J8?^g 9 0 MfHv- ^ 

MK 2 0{u«^SiJ5lfiB I 1 X. B I 4 Y <D=Fmt<Dst 

m&mticm^Tm&foB i 1 x^b i 4 y^bi^c 

ffiSlg (BIT. iftS raioxf- f&flBRj fci^3) 
liHottSg^V— ^ffiFM 1 ±©^— *MK 2<Dj£«ffi 

s^sm-rso 

[0131] ±iEL;rc^x>r\3S^ T»tHDU-fe^ He 

si^Sc^t. ^-f77^^vh*m5bnso ^0^7 

x^3S«l^^tTftt>nS*9— ^T^-i* VFiifcJu ^x 

aw 1 oas^tc&^ns 77^^ y f /-cWTiifi 

IRitf^f^ftft, ^XAXf-v'WSllTSaiT 

xf-^w s 1 itii^n/c^xAW 1 ±^fg^^n 

/c3oW-f77^^>hv-^ (Ha^T) (DiiLW 
*T^<<*>'h3&2 4 a<0L S A3g<D-fe>^*fflV^T 

twnu tcomm^mcm^r^^^ \ <dx, y. 

So 

[0 13 2] co-9--^r^-Y^>Fco^Ttf. *xa 
Wl±^>3 -J F®«©K5U*ilC-ettE G A*figo 

tt. T»W->XfA (fflSISB I 1 X. B I 4 Y ) fc: <£ 
«)XAXf-^WS l©ffiI*SILO^ Htf-± 

0^>3 v FK5U-T-* (77-Y^>hv-^5If- 
fcfcfclc. ^xaXt->*WS l *JK^»Bl^^o 
>)xaW 1 ±«Ofyy;k> 3 7 h<D77^^ 

>hY-^fiI^77>f^yh^2 4 aOF I A^<D-fc 

3>toi/3 7hEMf-^^gt§o cmc&o. ± 
tti^nso ft*, coe g Acom<D^m(Dmm^±mm 
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mW9 ou:<fcO»JW«n, ±IEO}*J|[«±W»S«9 0 
[0 13 3] fit, iWSl9 0T1t ^>3 y h 

[0 13 4] i&SBUfc«fc3fc:. 
>f^>MR2 4 afciSW-aWfc, BftBf £ D A F / 
AL^l 3 2 (H4#BB) <OtHlk MWcJ;**— h!7 

[0 13 5] ->XAXf^^WS 1MT\ ±IBO^x/n 
X-r— ^WS 2B"Ctt\ (2 1 2tc^2ti£ cfc5&2tfc<D 
LTXf • 7>F -X**>#Sfc:J:t)-BBfttf 

[0 13 6] ^*WJctt. BU3£Lrc^x/>W10Ol£l«lfil 20 

^-{^yhmwmi 4 4. H2ia§i^7-^iF 

Ml±7-^MK1, MK 3 t^tlKitl&'t&V'?-?)]/ 
i^^RMKl, RMK 3 0^X^>S±S»«OtB*f 

fuB^m (cnico^T^^gearr*) ©eafcuui 

-3^T. ^x/NW2±<05/3yhffi«*J8IBJtt*3fiPL 
©«WiT#fcJB#ttBi** loo, fr>3 7hSWoB 

s 2£*mmjjfaicmm7£Mz&z>ti£iz&*)^ x^-v 30 

[0 13 7] CO«t3ft»)XAW2±©t'>H 7 h®« 
fciW-T £ BJtttf * ^SSSMftJi: till TtT^^ti 

*f*wana«jt<D«)iaiwfcLT«. hi 3 

(A) ^?tl§^^ ^XAWKD^i/3 7hSi 
^l/^;l/R2 (A;^-» Sffi^TAl-A12S 
TJIB&X^vBftfcfT&ofc^ iE®j^ 3 0#fll^T 
l/f^;l/Xf-i;R S T*jfe*^|Rlk:BTS*»ftLTU 

13 (B) IZTjkZft&B 1— B 1 2 0JKJ?TX**:vB 40 
ft^rff&Oo (KOB, W;l/R2^U?*;I/RlT(i 

Btt*tt (af/au BftM) jwasawsftso 
u *o»*K:fti;i:T*f ! i=<D«!e*fTa'5*&B^a6*o 

[0 13 8] CO^X^NW2 0ZlSBJtcFi^S-gPOi!l^ 

[0 13 9] ±5ELfcEI 7 ICS^T 2 OO^XAXf-^ 
WSKWS 2±T?M?TLT{T&fc>nSBftS'— ^>X 

l/*OxMXf-^^-&«ffii:4 0 , M*©»f^ so 
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•hmr Lrcmfc-em s ^tfitst^xAXf-^w 

S K WS 2««9ttMB^tl«« L/T> B^>-^> 
XWTlft^XAXf-^WS 2±cD^x/NW2ti. 

5^^yh^^j!i«7ift')x/>xf- yws i 

Xtffr*tetl*o 

[0 14 0] B8lcSS*i5;frfflIo— fVl/^S^a 

>b^2 4 b (DT^lf V- F M 2 ±(DS^V- * 
MK2tfffi«tJ»6ti*J:3teaoT*0, fuSio^x 
^£«»ff fcT^-f X>h$/— *">Xfc3V*fT*n*» 
£&£ Q gift, =F*W-^XT-AO»lft«lB I 5Y4ft 

SiSifcT— ^SFM2±OV^ ^MK 2<OttttlJc5feLto 

[0 14 1] jfcte. B7 0<«fr6B8 0«BI^*tM- 
SB©* ^WfKWOOtciSTiWH-OUt-yhBfPfc: 

[0 14 2] ^XAXf-^WS Hi. £{PJjP — > 
TtcS*^— ^«FM 1 ±©»Pv— *A^*«{ftB (El 

i o (a) $-e»«isnsA^ ccD&mcomtpT* 
aasttB 1 4Y© z F»tm—Aft^ ^xaxt-^ws 

1 Og|fl2 UcAI*t£n&<&£<DT% 7^^>h 
«7»* % ICS 8 Otii$T!>XAXf -S^W S l*i£ 

[0143] -rftt)-6, jfetc^bfcj;^^. ^mmm 

S 1 T^-f^>h^2 4 3©STIl» 

v-^sfm i m«fc^SJ£snrfc?), cofiH 

I 4 YOTWJ-b^ h^fttv^O^ 
COfiI$T^XAXf-^WS 1*-IIU -^Ote 
Bfr^&t^oTi^y^^h^ 4 aco^tB4i 

n&CfcO&^PJfifftB I 1 XOT»tH 6c08tPJfi^r 
t^^loo, ^XAXf-^WSl*SHtBLfi»X 

{uB^T^x^X^-^WS i A^sb^nsciitca 

[0 14 4] fit, ±SJWSB9 m 1 0 

(a) testis <t sic 1***^9* *>bmm 

1 4 4. 1 4 2lC,k98fttt*JB^Tg^V— *lfiFM 

liv-^MKl, MK 3 t^ntctttfctzuT-irji'l. 
.7-^RMKl, RMK3 0»>x/Nffl±jg^«tD*B*ffii 

[0 1 4 5] m 1 0 (B) tCteb^;l/R±<DV— 
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MK (RMKK RMK2) ©*X/Nffi_hi8»«#^£ 
n. m (C) fctiS^v— *fi±<DV--*MK (MK 
K MK 3) ^ntl>§c 3=fc* 010 (D) la* 

mi o (a) otttt"P, i/f^;i/77>r^>hR?j[ii 

4 4, 1 4 2^L-^^;1/R±CDV— ^RMK (RMK 
K RMK 2) ©*x^ffi±£»«fcg*v— *«±<D 

(MK K MK3) *HBf icSfctH-T 
Dji*0«?*^^tlTt/^o (D) fcftl^ 

SCCDOiB^Dii^SEia^-ro Hi 0 (E) 10 
[0 14 6] ±»M9 0^ttCO|ft««^«»OI8 

[0 14 7] CtltCj;*). SOSWB I 1 X. BI3Y^ 

-^fiFMUOT-^MKl, MK30iifiii:, 20 
l/f^VR±v-^RMKO^x; 

K^^PLcoSK^lO i:l¥v-«FMl±v- 

^mki, MK3ffi«{aBo*a»fflnn«A^«)6n 

[0 14 8] fUT, i»JIBI»B9 0T«. 5fetC**fc 

ffiBH<&£. BftfMfcfi*P«FMl±v-*MK 1, 
MK 3^1fffiS<Dffl^M^cfc 0, «*«»«:«3tffl«i:«- 
i<>avb(Dffitt{jLWM&*mttiTZ>o ZrtDt&mcfcC 30 

Tx Hi 1 K7jk~£tl%&0\Z^ «)XAW1±(D^3 7 

[0 14 9] ±i£<Dcfc-5U:, T*W-OU-fey h»fE*?r 

fS) ##»&nTV»*ci:fr&, Bftfflrfcl^^l/T^ 

Soft* UT fellS»fia:»)t»^*fTa5 C 
[0 15 0] £*3. 1?7-^MK l-MK3ti»t|g 
7-fe7bfl(D*T*Si8Bti»\ S/tx RMK1, so 
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RMK 2kl^^;l/ffi®^Mtc££:*7-t?<y h^onj 

(6tt«****«, mawiiPFs— 6 7271 9£ffik:n 

[0 15 1] 77^^>hiR7ffiI^e.a80tt 

ii^xAXf-^ws 1 tt&mirzmic. msmb i 
4Ytf«ha^*5ai^ttt, m&mB i 1 x. bi 

^tc. H8©{ftfi£T^x/NX-r— ^WS l^ritt^Wtc 
^ffij^^T^^V^^ti^TS^o HOi^, ^x^ 

xr-^ws icoYffl^B5c-r^^i*®2 ucsk^ 

LOTtWAX^Jl^aOSttB I 3Y^*^rcBfiS 
Wft. U^*;bT^>f*:xhK««l 4 4. I4 2tc<£ 
^V-^FMliV-^MKl, MK 3 £^tUC 
MtSl/f-^l/l^RMKl, RMK30^xa 

[0 15 2] ±IBi:lRl«tcLT. B^TfflB^^^x 

^aVS'PSi*^ 80SHB I 5YOT»ttO'J 

[0 1 5 3] 01 4Ktt, >)XAXf-^WS 1 

±^««f«ns^x/\W l ±cd^->3 y hfil««IIB^B 

Hi 5lcte. cni:M^Jtolc?Tftfc>n5 9x^x-r 

-yws 2±^^^n^^xyNW2±tDz^-r^>h 

ti. 2O0')XAXf-> 7 WS K WS2^ffiilT2 
AWK W2JC»bTB7fcv/— ^ryX^^XA^ • T 

[0 15 4] ^C5A\ 20£D»)XAXf-^SoT 

2oottff*nwFJtfi : «ra , r*ii'&tt. — ^o^x^x 

I6f^WO^X/NX^-^T^T^tDn^ft^^^^ 

[0 15 5] flf!l*.tf. x**>B#*fci:. >)xawi £ 
CVfc&b, -7j(D^XAXr-^WS 1±WX 
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i^Xf— >"WS 2*v— ^ttBT'^SHtfctfBT-fi 1 

"T, X** VBftftMtT LTV— ?mffl%¥T%;*> £ t 
tfT*%Z> 0 cnSrHl 4RXfm\ 5Tl5t, 0151;: 
*5l/^T^x/NWnc^L»i^ll^ ri, 3. 5, 7. 
9, IK 13, 15, 17, 19, 21, 2 3J T*^ 
2tl3X**>Sftfc, m 1 6lC*5V^T^^NW2tC^ 10 
L»J^#-^ Tl, 3, 5, 7, 9, 11, 13, 15, 
17, 19, 21, 23J -?7K-Zt\Z>&T=7-U->Y-^ 

- zglwic 43 if % v- * wmmt-hmmc mm l rff & 

[0 15 6] Sfc, ^X^N3ct^B#fC*3V^Tfe|Bl1icr>Ci: 
m^ns. ^1C, P— F7'-A;fr£>'7x/v£-fe>';$r 

fc^fcH^T^x^OgW-jtL^-f &<i;-5 tlT 

CO 1 5 7] ±ajL^^-r = >^Bl^t±, ±fliiJffllSB9 
OtCioTfT&frtlSo 

[0 15 8] W±lttH^b7cJ;3t, *H»SS<OiS^ii 
ft^B 1 OtcJ^i:, 2ft£0'>x/^^n ; ?nttjilc« 
jf-TS 2oOxaXt- ->"WS 1 , WS2£rP:fl§L, 
CLtl?> ZOO^X/nXt — v^X Y Z^jl^lcjfozlc^fft 
^4±T, — 73©^x^x^— v'T'y-x^j&fcr^-f'^ so 

[0159] *jt, ±ia<oga^^^i^xsKt, 

£ £ IHPf tc * x; nXt- S>±fc:EB* nfcBBv— * ffi 
©MB ->-^ >X* fcfr & 5 «fe 5 K L ft c fc <b , 
f^XxAOBgiSfc^x/NXx— ^©KSt® (MWiW. 

/ axx- W'bMit&m-m icmm-v # , mi* « x 
gjg©:*:^ s t $ T'/Myfk-r s c £ Tit, c ntc «t o 

fefrlCpTlbT'^S 20cD^X/nXx— -^ggfcS^tc 

[oi6o] $6tc, fg^mtiftotT^n^Taro^xyNX 

x-S?fcov>T», BBJ1 TBW-'J -fe-y h fcWBKJftB so 
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2, 144 (siTm^^^-t^) 

^tf-y-te-y hi:|s|^FtcT^-<^>h^2 4 aXfi2 4 
b (*77^->X77-f/>b-t>t) CfcOSB^— 

-^«LhT— ^(DH-jB«T^'1'^>h^2 4 aXte2 4 

^BB^TttWU (D^-<Dftlci7X^±(0-9->y;l,-> 
3>y h©77^^>b'7-i'*taiLTE G A^gCi 
0#->3'y h©iE?iJffi11 (BftfflBBttB) *B l ©X 
^-^BBJiLtT**, <D±iB®i:©©BBfr&SBv 

11 4 2, 1 4 4 fc«k0tSBJtt^*P L^LTlipv 

HM« 2 OXf-^ISS±?tai L, (D±ie®i:© 

r>x7>X7 1 — ^Ot4B*BB-r *=F»W-Wft«i*«I »> B 
ATfcB»«T*B3tt*fTa5c:i:*«-p#S„ 

m^'h t (D r^pi^itsij-r ^ ^- x ^ ^ >stmttn% 5 c 

i:*<, ^x/NOfftB^to-ftfl^RrtlkftD, 1$^¥7 — 
1 7 6 4 6 8#4«HfcaEB*n*«t3«:^:#a:S*Pv- 

[0 16 1] Sfc> ±aEBBBBt**i:, 
P L^&^TV-^tfi^fT&^SK fct2O077 
-l , ^>h^^:^iiLTl/-'«./ci6, 2 oOx/nXt — v 7 

[0162] *o±, ±mmmmmic&%>t. ^x/ns 

^tf*^ 1 7X/>a-^T^^C><>H^cOjfiS, W 
-57ci6, ^XAS»P.77'f^>l->-'>->XACi 
A<T#So 

[0 16 3] ^P»tc, ±ffiB*»Btu«tSfc, ±a5Lfc 
i-5^iftX;l/-^ , -y hA^#P.n^>fci6, ^-^T^i/XCD 
T-^jOh^SaB^IRP L«k»)*#<«LT»B 
Lfei: LTtX;l/-^>y K0*fkOBBft%HB< * 
5 0 COfefe, igf§i§y<E>iSN. A. (PPB) TfeoT 
J.OiRSO/h*t'>3t*3ft*KthLTKBf SC t^RTB 

[0 16 4] S/c, ±|gHfiS^lC < fcSfc > 20C77 
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ffl'J-T £ T&ftfr h OT^ft- If- A *gWfc*3R**c Sit 

[0 16 5] ^^C, 2 0^xaXt-> ? WS1, W 
S2^M^fp] (dCTttXttTSriql) t»oTBlfr5 

I 1 X. B I 2 Xfi. g(OXAXf-^WS K WS 10 

*wm?z>rcv>, 2o^x/\x^— ^swct^l 

[0 16 6] Sfe* ±iSH««SI^J:«fc, ^SftOU 

£DOF OKjSffiRft) ©lSj±j»*#»6*l£ 0 C<0-S 
Bttifctt, «3ttXg*^a<i:fe2fi|lt)iS**»ntf 
&S&Wc«>. B7t«FHI^S<*oT^:i|BJcx;l/— 

»BftSfi*fflv»3ci:fc:J;'K X/1/-7V h^fitc 20 

D 0 F OlRl±^h^#^C ^^T?frS 0 
[0 16 7] flJAtf, T 1 (^XA$»Kri) . T2 
(f-f77^^FW, T3 (yr^>T^^^ 

ishmm) , T4 <n®<Dmymm) kjwt, 

?-Vx.;\lc$stt%&flimf#m%:T 1 : 9 8\ T2 : 9 
g\ T 3 : 1 2g\ T 4 : 2 8tJ>fcLfcJfrg\ 1 0<D^ 
xaXt- o T— 8iE>fflg# S/— ^ v ;McfT 

X;l/-7 P 7hTHOR = 3 6 00/ (T 1+T2 + T3 30 
+ T 4 * 2) = 3600/ (30 + 28*2) = 4 1 

83ta*f»tS^lOX;l/-yy h (T H 0 R = 
3600/ (T1+T2 + T3 + T4) = 3600/5 
8 = 62 [tt/P$] ) £J±^TX;l/-:7V h#6 6 %$ 
W>t5, cnicttU **SSJgffi©S^BJtSS 
*ffl^TTK T 2J&TST 3tT 4£%m*MmV%:tf 
S-fiBft*f**3»*tt> B)tt^HlO**^*v^ 
i6. X;V— MH0R = 3 6 0 0/ (2 8 + 2 8) 

= 6 4 m/m ffi»»*i:DOFoiRi±sai* 40 

[0 16 8] CB2O|0t«tt> *mw(om2(D 

3%Hco^Tte, 111— ©?9F9*«v^i:i:€>tc^(DBiW 

^fifBStc LSK tt^Bft-T £ fe O 4: "T £o 
[0 16 9] cO^2(0^Mll:^l)tgi(i, m 
1 SlC^ftScfc-SlC. ^XAXf-v'WS 1 CD—m<D so 



40 

(ws 2<d— mcomzhcntmo t>\ msmb 

I 4 Y £ B I 3 Y t(OmU?Smm B L (SPJftttlB I 5 Y 

£b i 3 YfcofflaraEHifecnfcrai;) fto 

^>-ir>X«tei$T^XAXf-^WS 1 (X 

aws 2) «««rr«inifc, m«str— ab 1 4 y (x« 

B T 5 Y ) ^x-r— ^OJES#®^6>«Jti*l^«fc5Jca:o 

g&Stf. ^OffiOgP^^^^tu^L/c^lcDllSfi 
JBH8©a!BB)tt»« 1 OfcH«mftoT^So 

[0 1 7 0] 0 1 6fcl&. «>XAXf— >"WS 1 ±^x 
/NWlOZ^^^^h^TLfcmtcSOfifftB I 3 YCD 

[0 17 1] C(Dil 6^e>£^£>fr£:<£-5^ ^XA 
Xt— ^WS 1 OffiS*WabTl^JBIS«B I 1 X, 
B I 4 Y^ z Fi$St^7^-r^>h^2 4 a iCcfcS^x^ 
W1£D77-Yy77^^>h (Hua5L/'cE G Atc<fc0fr 
ftfcfts) IdfffilB, T^tHf-Ajb^x/NX-r-^W 
S l OYiSW-«Bfc»*«hJS:E»Ifr6»n4J: 
fctf ftl^OT*. **JW^«9 0 T'teiOfittl B I 1 X, B 

I 4 YO^tt-oW-iaOfit^^— ^Loo^xAXf- s> 
WS 1 *77^>HI7fflI^5aKI/>XP LOTK 
l^^fiFMl *MftB:3tt 5*1*0 1 6 0fflfST* 
*£ifi£H±£ 0 COBS. a^-^ftFMl *13&ls>X 
PL(DKTJcffi«ft«>-rSlM(»T?WftttlB I 3YOTi 
IHf-Atf^x^x-r— ^WS l <OE»ffiJCTS»^n 
<£ 5 ^> o 

[0 1 7 2] C ^XAXf-v/'WS KDtiLBffl 

sjsffiB i 1 x, b 1 4 y (D=Fmm<ommmicm 

»^fca*?). iffl»8!9om ^x^x-r— >*W 
S ieott«*jE»fc:SaT*TfeO. C« (S*P^ 
-^IFM 1 ^1/>XP LOXT^ffil^t^B 
tu) T\ $0S$fiB I 3YOTWtt , J , b^ h-T^o U-fe 
y h**Tf£, ^xaxt-^WS 1 QttBMIBttStlStt 
BI1X, B I 3 YOT^tf-OtfMffltcS^V^TfT^t) 
nSJ^lC&S ai(DXT-^1^5»^2(?)Xf 

[0 17 3] ±»Ml9 0?liBl 6 

n^ffiKOxAXf-i/WS l*ffiB»«>U U?-* 
;HSf«i 4 2. 1 4 4*ffli^Tt93SLfc»iOllfll0B 
ffi<D«^fcPMMc:. BM*ffl^t»(lT-*fiFMl 
i^V-^MKl, MK 3 4:*tl»C»JS-rSU^^;l/± 
v-^RMKl, RMK3 0^x/NDB±SK«0*B»ffl 
B^m. nt)^-^RMKl, RMK3i:B7tfuB 

G»»3t**PLoaig+io tcomM&mmmco^m 

«:fT*ofe^ ^463<i6enri/>^S*^-^1fiFM 1 
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l7t(uIi:S¥v-^iFMl±T~^MKl, MK3 

[0 17 4] £<DmytWc, BftffiBlCJSDTffilgttB 
I 4 YttSftfffi<p6J±"ftiW-W^FfiBi:4aA^ BE£*x 

[0 17 5] CCD J: -5 LT—#©£xy\XT"--$*W S 
l«T«^i/-^>XO»^fT*totLTl/^H. ffi^ 10 
(D^XAXr-^WS 2te, SOfilfiB I 2 X, B I 5Y 

iffShTV>5 0 ^XAXf-^WSlfflT 
te, fiMoftK, 2SBft#fT&tott£<o^ >)xax 
f-yW S 2M<D?X.;\&t&Z/— ^X&tf^x/NT"^ 
^ > F ^--jr VXOlftOSff jtlC»7 *>X;nX 

[0 17 6] ^X7NWl<DB^±TJR7L/£«PiS^ 
±W8SI9 OTliifflgfflB I 1 X, B I 3 YfiDT^ff 20 
®tf««**x*L^O. PJS^B I 4 YOT8WH-K- 
A^^XAXf-^WS 1 ©EI*MlCTKt**n*ti:B 
It^XAXf-^WS 1*»«IU IfiiB I 4 YCD 

gf9 OTtiga^XAXf-^WS 1 OffrJWDfcfeO 
USNl&fflftttB I 1 X, B I 4 YtC^JO^^T^x/N 
Xr-^WS l *n^f-f^^^>3 >m»Bt5o 
[0 17 7] c^IOTH;:, ^ftfiiWSttB I 3 YOT 

^xaxt-^ws 1 <DGmuM<Dtz&<Dm\m&v>mK> 30 

[0 1 7 8] ±W^i9 om ^XAXf-^WS 

frLT, »)XAXf-^WS 20S?T-^fiFM2^ 
ia»)tt*3RPLOT'\tC[B*«>-r'«. ^XAXf-^ 
WS 2<DW>m*W&ktZ>o CO^iO^^ SuiEfcra 
«lcLT«Jfi«lB I 3 YOT^ffOU-b^ hfc^fTU 

*<o«, mafcraaikiLT, w;«aai4 2, 1 

4 4?:ffl^Tl?v- ^gFM2J:Ov- ^MK 1 , M 

K 3 k^tl^JtJS^rsU^^^^— -^RMK 1 , RM 40 

^RMKl, RMK3tMl (g^f^PLOg 
»«t»iC0 fc©ffl^BM«©«m*ff&ofc«. ^36* 
a&SnTl^SK*?^— ^ffiF M 2 2 fclfcf 

-T£^>3 y hO*imBH^Bft{£B£«¥^-* 

SFM2±7-^MK1, M K 3 ffiffiffiB©ffl3*ffiuMB 

D«R«fc:«iWftBi:#'> 3 * h Qffi*KftfiB§«* 
[0 1 7 9] 0 1 7&C&, C^cfc^CLT^XAXf- so 
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yws 1 tfn— f-oy^ayS^lSn, ^x 
AXf-i/'WS 2«T»BJtt^— 5r>XO»fftfffa*>n 

[0 1 8 0] L^D-f^W^y3>m m 1 © 

S^V-^SFM 1 ±©7-*MK2tffii^t?n5 
Jc5(cftoT43 0.'±«««IB9 0-ett, *x/n£»» 
7^[Wj^^ 1 OXf-^ISI (B I 1 X, B I 4 

y) ±Tv-*MK2oi«M«» i (D$mm&<Dm 

SITE G Afftffl^iygU raCjeaBRlC43»**S/3 

fifr F M 1 ±(D V— ^MK 2 OHItitfi^i U 
T7-^MK2li:Jtt5#2/3 ^ bOtiSfiiiS^g 
fflf^o C©»jS"eEGA||ff**7L, ^x/nXt- 
^WS 2±«?XAW20B*R7*^-3T, StfBl 6 

[0181] «±^Lrc*m2^fiSm^OS^7 , d 

ff^n^ffi, 75^^^h^>X©!!iM7t, B 

Stttf fc: ^xaxt- ^©EWffiTjEttS ti S <fc -5 
fcU Sfc, B*^-^yX(DiSM7t> *x^39ft 

P L *^ UfcB3tettT9>f * > 1- -fe 
(W;I/77>f^>Hl»ai 4 2, 14 4Mc<fcD 
^v-*^©v-*tH»*frV\ ^x^SSKDIRk: 

x/N3S^7tt^^^7 y ^i>'X7'^-f'^>h-fe>-9- (7 
7^^V^24a, 2 4b) £<fc?>S¥«±OV— * 

ftftfc ©WD RtftB»ft3*»PLfc:<fc*B 

jttiftfffc^x^x^f^o^ioa^o^T. 

[0 18 2] JblBfRl. ^2©»lTli, * 

#?SUl©Kfik:<fctK — ^(O^x^NX-r— ^«T2 
«touf-*;l/k:T2l§iB3tt*ffa5 (-fiBft) Hfc* 
ffiiEfc Rift T* # 3 <t&}?© »> x/ nXt- x/n^ 
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if, 8-j>^>y^^<D&wmm?3 (ti~t4) a^kE 

T2, T 3* 1 ■?}l<-7tL (ff-3 0©) . T4 (2 8 
m hm^mm^t^t. X)V — ~fy KiTHOR= 10 
3 6 00/3 0= 1 2 0 [fe/B#] 1 0«D>j7.x 

;t/— !7*-y hTHOR=62 [ft/Of] Icit^TiifSfg© 

[0 18 3] fft, JiteHfiS^ffiT-ti. 7,7-y-f'7> 

X-f -y ? • 7 ^ K • «J tf- b <fc S^llTt^tT^: 
^^RtFm^Sli^e (EBU^B) ^XSHllft 
^B. ^5t{±^7yi:f-y^4Mt5Xf-f^> 20 

mim-vib o t & iBHttcaffl ^ c t ti^HT*a& 

[0 18 4] 

[5eWO«l«] W±»M8 Ltc <fc a K, 1 ~ 4 JkV 

6~i 1 tciEtc©f8IBlc<}:tUf, h<D[pj±S 

[0 18 5] 3:fc, W*^5tC|eigcDf6B^C^n^ X 

[@l]£l OHSfi0ffifc*>*>*^K3t«B©«aiS1ll 
[0 2] l/f^;l/Xf- ~>*i:tg 

[03] ^x^xx-^offiifta^flD^fig^^-r^ffiia 

[04] !ftlB3tt^lfif:T9'<j<>'h?fifc*ti J E f n»tJ6 
nn^AF/ALl^fit'feSo 40 
[05] AF/AL&fcTTRT^^Vh^lfe&fc 

[0 6] B 5 O/^-^SfiOBttS^tH-pfeS, 
[07] 200^XAXf-> ? *ioT l i'XA5gi • 7 

[08] i7Wx;\Sgi-77-)'^>h^-'y>Xi: 
WES'-* >X tOffl •) »A*.ff ft o fetta*^* 0T 

[09] 77^^vh^a5S*v-^fi±©S¥v so 
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(b) tis^-^MK z^m^—msaf't^T'y 

&^<DJi?£:*rr0, (C) tev— ^MK 2 0IS«:F 

[010] U^*;l/T9>r^>h««W*c:J:*»W- 

(A) tiU^^^T^^^Vh^^CcfcOS^Tt^ffl 
l/^l?7-^iFMlJ:7-^MKl, MK3£^*l 

0, (B) tels^?)lR±.<D^— ^RMK^XAffii 

**vrek (d) a (a) ^fettsHttwoi&^oa? 
fc^-rsk (e) ttffit)iisnrcia«^fflfflsn#&n 

[lain mmmcnmznrcmxiiLWZi&i'avbtD 

[iai2] zfo<Du^?>v*&ft?2>r.mmyt;m<Dis?' 
[01 3] -fi««oH<o«)t)^*»iw-r«fc46oH 

TfeoT. (A) fi0 1 2<D>^* — VA<DW-*7l/*ffi 
(B) (±0 1 Z^^-yBOl/f^/l/^fot^ 
[014] z-DCD^J^^^—zyco—^lcUn^tifc^ 
[015] 2oo^xAXr-> ? C)M(i:§}f^ti/c , > 

[016] »2oii«s}B«o«iff*ittra-r*fc»otgT 

[0 1 7] *2 0^joi}E«0»f^*ittra , r*fc460H7? 
>$T?8«Sft, 9xaXt-J?WS 2lT»tS/-y 

mF^ittW] 

1 o tSfBKftUB 

2 4 a, 2 4b 75>f *>h5R 
9 0 3EfflfflSgg 

1 4 2. 1 4 4 \y^-^)VT^^ ^ZyVmWM. 
1 8 0 ^^77? 
182 SlOP-f-f>WF 
184 fg 1 C0T>n — F7 — A 
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